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Opens the way to greater profits | 
in your shop or factory 


In every shop and factory where welding is done, there are 
opportunities for greater profits by the use of the Prest-O-Lite 
Oxy-Acetylene Process. 
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You may be realizing a profit on other welding methods, but 
there is a vastly larger field of work you can handle economically 
and efficiently by the Prest-O-Lite Process. 
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In manufacturing or repair work—wherever two pieces~of 
metal are to be joined—oxy-acetylene welding offers*you oppor- 
tunities for greater savings: As a routine production proéess_in 
the manufacture of thousands of metal products; it is paying 
substantial dividends—handling the work quicker, better and at 
lower cost. 
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For “on the spot” repair work, it is without equal. The outfit er 
is truly portable—can be easily taken to any desired point and 
the repair quickly made. 
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Write for engineering data on any phase of welding work. We'll 
be glad to point out the possibilities this process has for. you. 


The Prest-O-Lite Company, Inc. 


The World’s Largest Makers of Dissolved Acetylene. 





Main Office and Factory, 852 Speedway, Indianapolis, Ind. 
Canadian Office and Factory, Merritton, Ontario, Canada. 
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* Alphabetical Index to Advertisers and Buyers’ Index, Page 4. 
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The largest makers of Oxy-Acetylene 
Welding and Cutting Equipment and 
Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific 
accuracy and exactness of design—high quality materials and the mechanical 
perfection of construction and workmanship, OXWELD EQUIPMENT will 
produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 
OXWELD SUPPLIES, when used by competent welders, to produce better 
results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco- 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 


Write us for information on any class of 
Welding or Cutting Work 


Oxweld Acetylene Company 








CHICAGO 
36th St. and Jasper Place 
NEWARK, N. J. LOS ANGELES 
6460-680 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 
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THE WELDING ENGINEER 


PREHEATING 
TORCHES and 
BURNERS 


HAUCK 


Reduce Expense 
and Make Welding 


a Success 











Sell for $15.00 to $125.00 


Some welders consider it necessary to only preheat 
heavy castings. In our own shop we preheat as small 
as %”" x %&” angle iron and are always sure of perfect 
welds; whereas, when this welding work was done with- 
out preheating, we did not always make perfect welds; 
and by this preheating method we reduce the time of 
welding 75% and save 60% oxy-acetylene gas. 


Ask for Free Book 
HOW and WHY to Weld and Braze 


HAUCK MFG. CO., Brooklyn, N.Y. 











Gloves, 
Mittens, 
Leggings, 
Aprons, 
Pants, 
Coats, 
Fingers, 
Patching 


Pieces, 


Specialties, 
Cloth, 


Yarns. 


We manufacture and are prepared to furnish 
promptly, at reasonable cost, asbestos garments of all 
descriptions. They are all treated by our own special 
process, which prevents the nap rubbing off, giving 
added life and tensile strength to fabric. 


————S_——— 
We are prepared to furnish anything in the asbestos 
line. 


MIKESELL BROTHERS COMPANY 
178 N. La Salle St., Chicago 





Huge Stacks Felled 


In Record Time 


By Means of 


Imperial 
OXY-ACETYLENE 
EQUIPMENT 









The gigantic task of dismantling the huge 


Harrison Street Plant of the Common- 


wealth-Edison Company in Chicago was 
accomplished in record time by means of 
four outfits of 


1 
[MPERIALYS:ri¢EOUIPMENT 
OXY-ACETYLENE PROC 


The base of each of the eight stacks was cut 
by the flame in carefully selected places so as 
to undermine it. Mammoth engines, generators, 
fly-wheels, forty-two 360 H. P. boilers, coal hop- 
pers—seemingly immovable, have also been re- 
duced to small, easily handled pieces of scrap, as 
if by magic, by the Imperial Cutting Torch. 

And so the good word of Imperial perform- 
ance on big jobs goes along—first in SAFETY, 
SPEED of ACCOMPLISHMENT and ECON- 
OMY of OPERATION. 

If you are planning to purchase new equipment 
or are not satisfied with your present outfit, end 


all your troubles by getting an Imperial Equip- 
ment NOW. 


Write for catalogue giving pictures of work 
actually accomplished, cost of operation and other 
valuable data. 


IMPERIAL BRASS MFG. CO. 


522 So. Racine Ave. 3 CHICAGO 
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of the United J tates. 





Buyers’ Index 


Readers of he Welding Engineer will find this index to contain the | 


most accurate information obtainable relating to welding apparatus and 
“supplies. Che advertising section includes the principal pao ers 





ACETYLENE (Com in Cylinders) 

Commercial Acetylene Welding Co. 
The t-O-Lite Co., Inc. 
Unt Oxygen Co. 
CETYLENE CYLINDERS 
Janney+Steinmetz Co. 

ac GENERATORS 


Ox vn Ba Co. 
superior Gao hatewtone Machine Co. 






FILLER 
Welding Co. 
Mfg. Co. 
Co. 


Co. 


Mach. Co. 
Co. 


ALUMINUM FLUX 
American Welding Co. 
Fidelity Brass Mfg. Co. 
American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
The Im ow Mfg. Co. 
os Mfg. 





jana re — 
Oxweld Acetylene Co. 
The. Prest vey Co. 
or Oty-Acetylene siactins Co. 
ng Co. 


om tet 
Weldi 

niversal Oxy 
ALUMINUM SOLDER 

So. Luminum Mfg. & Eng. Co. 
ANNEALING FURNA — 

Buffalo Dental Mfg. Co 

Universal Oxygen Co. 
APRONS (Asbestos) 
ASBESTOS GLOVES 
ASBESTOS PAPER 

American 


Oxygen Co. 
Davis-Bournonville Co. 
a Oxygen Co. 
a Co. 
Superior Oxy cetylene ee Co. 
aa ted States ‘Welding ¢ 


nuew oes comemen aiatene 
———- CHES Co. ’ 
merican Oxygen Co. 
Pidelity Brass Nite. Co. c 
Bermo elding A paratus 0. 
Buffalo Dental! Mfg. Co. 


The Alexander Milburn Co. 
The Prest-O-Lite Co. 


Pine Welding Engineer 


BRASS AND BRONZE FLUX 
American Welding Co. 


BRAZING OUTFITS 
Buffalo LS ger Mfg. Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 


BRONZE FILLER RO 
American Oxygen Co. 
Hauck Mf, 


Bermo W ciding Apparatus Co. 
vis-Bournonville Co. 
Imperial. Brass Mfg. Co. 
Fidelity "peeas Mfg. Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Superior One Ageerione Machine Co. 
United States Welding Co. 
Universal Co. 


BUTT WELDERS (Electric Resistance) 
Thomson Electric Welding Ce. 
CARBIDE (Calcium) 
Amereae Soeur Mer -4 Co. 
on es 
Canada Carbide Sales Co. 
CARBON REMOVING TORCHES 
American Pear mag ? 


The Bastian Blessin 
The Bastian- caning Co. 
Bermo Welding Apparatus Co. 
The Bishop- -Becker Co. 
Davis-Bournonville Co. 
Ideal Bronze Co. 
Concent Welding & Equipment Co. 


orific Co. 

Henderson- Willis Welding 2 Coins Co. 
The Imperial Brass M 
Fidelity Brass Mfg. a 
Indiana eae Co. 
Messer & 
Metals Welding Plant 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
ace 2 Lite Co., Inc. 
perior Oxy-Acetylene Mach. Co. 

Oxygen Co. 


Dutverans 
IRON FILLER RODS AND FLUX 
a Welding Co. 


Fidelity Brass Mfg. Co. 
Hauck Mfg. Co. 
The Im 1 Brass Mfg. Co. 


Indiana oes 
Quwee at ay Co. 
Prost. 


° “A lene Me hi 
Searace a fee ‘Welding Gon ™™* 


saaeeeen brn WELDING OUTFITS 
West ouse Electric & Mfg. Co. 
Electric Co. 
ELECTROLYTIC OXYGEN PLANTS 
Universal Oxygen Co. 
FILLER RODS (Aluminum) 
American Welding Co. 
American Oxygen Co. 
Bie So Fay. 
Hauck Mfg. Co. 


RODS (Swedish 
American Welding Co. 
American Oxygen Co. 
Bierman-Everett * Co. 


Indiana Oxygen Co. 
Oxweld Acetylene _ 
The Prest-O-Lite 
or eae Te al Machine Co. 
ted States hah pad Co. 
Univereat Oxygen Co. 

FILLER RODS (Vanadium Steel) 
American Welding Co. 
American Oxygen Co. 

Bermo Welding Apparatus Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 
ee Brass Mfg. Co. 

Su r Oxy-Acetylene Machine Co. 
Un ted States Welding Co. 
Universal Oxygen Co. 

FIREPROOF PLASTIC 
Fidelity Brass Mfg. Co. 

Bermo Welding Apparatus Co. 


UX WELDERS (Electric) 
Westinghouse Electric & Mfg. Co. 

ES Long aay 
ffalo Dontal Mfg. Co 

Hauck Mfg. Co. 

Universal Oxygen Co. 
GASOLINE a FURNACES 

Buffalo + gee Mfg. 

—< Mfg. Co. 

e Prest-O-Lite Co., 

beducier pate ale ni Machine Co. 

GAS BURNERS (Preheating) 
Superior Oxy-Acetylene Machine Co. 

Universal Oxygen Co. 

Westinghouse Electric & Mfg. Co. 
GLOVES (Asbestos) 

Mikesell Bros. Co. 

United States Welding Co. 
GLOVES (Welders 

Davis-Bournonville Co. 

Mikesell Bros. Co. 
GOGGLES 

William C. Adams. 

meses Bye Shield Co. 

F. A. Hardy & Co. 


HARDENING FURNACES 


Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 


HOSE (Oxygen and Acetylene) 
American’ Welding Co. 


American gen 
Bermo Welding Avparatus Co. 
Buffalo Co. 


Davis-Bournonville Co, 
Imperial Brass Mfg. 


K-G Wel & Guiting Co. 
Oxweld lene C 
Superior 


aeotyione Machine Co 
Lite 


Co. 
United, States Welding Co. 
Universal Oxygen Co. 
HOSE UNIONS 
Bermo Welding Apparatus Co. 
K-G Welding & Cutting Co. 
Hauck Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 


HYDROGEN 

American Oxygen Co. 
Carbo-Hydrogen Co. 

ndiana Oxygen Co. 
Universal Oxygen Co. 

; zis TORCHES 
fic Meco. 
Fide ye Mfg. Co. 


Acetylene Co. 
. Superior Oxy-Acetylene Machine Co. 


NEEDLE VALVES 
The Bastian ~ ae Co. 
Berne emkal’, Apparatus Co. 


Br. hy = igtna & Dalicas tte Ce. 
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Cutting 1414" 1514" 161," Shafting 
With a Davis-Bournonville Oxy-Acetylene Torch 


an oe are nee wee ee; 

















14% in. Time, 17 minutes. 15% in. Time, 12 minutes. 
Cut with Davis-Bournonville Oxy-Acetylene Torch. 
16% in. Time, 16 minutes. After the cutting. 


Since the introduction of the Oxy-Acetylene process of welding and cutting ten years 
ago, Davis-Bournonville apparatus has been the standard of efficiency and for comparison 
of less efficient apparatus. 


During that time the apparatus has been continuously improved in advance of and in 
anticipation of more extended application of the Oxy-Acetylene process to all metal 
working lines. 


Davis-Bournonville apparatus is employed extensively by the largest industries in the 
United States and Canada, for welding in the manufacture of metal products and on repair 
work, and for steel cutting and reclamation in foundries, steel mills, shipbuilding and navy 
yards, railroad and locomotive shops, and in the scrap yards. 


Davis Apparatus Leads the World 
In Range, Efficiency, and Apparatus in Successful Use 


DAVIS-BOURNONVILLE COMPANY 


NEW YORK | CHICAGO | 
General Offices and Factory, Jersey City, N. J. | 


New York Boston | Chicago Detroit 
Philadelphia Pittsburgh St. Louis Seattle 
Cleveland Cincinnati NAPPARAT San Francisco Toronto 
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OL, BURNERS (Preheating) 
Alger Supply Co. 
Oxweld Acetylene Co. 
Fidelity Brass Mfg. Co. 
Superior Oxy-Acetylene Mach. Co. 


OXYGEN (Compressed in Cylinders) 
American Oxygen Co. 


Birdett Oxygen Co. 
Indiana Oxygen Co. 


Logansport ygen Co. 
Onilo es Oxygen Co. 
The —- r Products Co. 
Swift & C 


Universal ‘Suygen Co, 
OXYGEN CYLINDERS 
Janney-Steinmetz Co. 
PIPE WELDING 
Goldschmitt Thermit Co. 
PHOTOGRAPHS 
cnseaee Architectural Photographing Co., 
(Specialists in ee relating to the 
welding industry 
PLASTIC aadiken’ 
PRESSURE GAUGES 
American Welding Lo 


— 

Bastian & Co. 

Bermo Welding Apparatus Co. 
The Bishop- -Becker Co. 
Davis- le Co. 


Bournonvi 
pf pn - mg hn Mfg. Co. 
jal Brass ve Mts. Co. 


Lite _ 

Uns. Gauge Oxy-Acetylene Machine Co. 

nited States Welding Co. 

be Oxygen 
ieeamnailitem ome: ‘Gervice for 

American Oxygen Co. 

ndiana gen Co. 

Oxweld Railroad Service Co. 
REGULATING VALVES (Acetylene) 

American Welding Co. 

Ame: Oxy: Co. 


Indiana ouvese Co. 

The Bastian-Blessing Co. 

Bermo Welding Apparatus Co. 
-Becker Co. 


Da Bournonville Co. 
Fidelity Brass Mfg. Co. 


Hauck Mfg. Co. 

The Brass Mfg. Co. 
K-G W & Cutting Co. 
Oxweld — 


lene Machine Co. 
Lite . Inc, 
a Welding Co. 
gen Co. 
REGULATING VALVES (Hydrogen) 
American Welding Co. 
American Oxygen Co. 


Co. 
e Bastian- ing Co. 
o Welding Apparatus Co. 
e Bishop- k-Becker Co. 


The Prest-O-Lite Co. 
perial Brass Mfg. Co. 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & 
Oxy-A 


~~ Oxygen 

REGULATING VALVES (Oxygen) 

The Bastian-Blessing Co. 

gmariere, py Co. m e 

Bermo e n ppraratus o. 

The Bishop-Babcock- Becker Co. 

vis-Bournonville Co. 

The Imperial Brass P ae Co. 

Fidelity Brass Mfg. C 





tting Co, 
_ Machine Co. 


K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
nag! r Oxy-Acetylene Machine Co. 
U States Weiding Co. 
Universal Oxygen ca 
SCHOOLS OF WELDING 
Michigan State Auto School. 
SEAM WELDERS (Electric) 
General Electric Co. 
Westinghouse Electric & Mfg. Co. 
SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS (Oxygen and Acety- 
lene Adaptors) 


Superior Oxy-Acetylene Machine Co. 


THERMALENE-GAS 
The Thermalene Co. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


a ee ee Sanne ee 


American Welding Co. 


Alger Supply Co. 
° Dental Co. 


Gener *t 
General Welding Eq. Co. 
The Bishop-Babcock-Becker Co. 
The Im ite co Brass Mfg. Co. 
Hauck 
Oxweld atetione Co. 
The Prest-O-Lite Co. 

Guoeer Oxy-Acetylene ) armen Co. 
ve, ted no A Welding C 


ouse Electric a Mfg. Co. 


TORCHES (Oxy-Acetylene Cutting) 
American Welding Co. 
gen Co. 


Indiana Mad bend Co. 

Weil Apparatus Co. 
Ideal Bronze Co. : 
The Bishop-Babcock-Becker Co. 
feb pe wy baa Co. 
General yy MY a Co. 
Fidelity Brass Mfg. 
The Harris 


orific ~ 4 
Ley ead Welding & Cutting Co. 


The Im rass Mfg. Co 
Messer Co. 

Welding Supply 

K-G Weldi & rating Co. 


Metals Wel Plant 
The Alexander Milburn Co. 
lene Co. 


Inc 
lene Machine Co. 


Thermalene 
United Seegen Welding Co. 
niversal Oxy. Co. 


TORCHES gee Welding) 

American Welding Co. 

American Oxygen Co. 

Indiana Oxygen Co. 

Bermo Welding Apparatus Co. 

te . er Co. 
vis-Bournonville Co. 

Piaelit Brass one Co, 

Ideal Bronze Co. 

General h ty cn by Eq. 


The ogy ae ¢ Co. 

Messer 

Welaings supply 

gy ee iis lis Welding = Casting Co. 
K-G Weldi & S Oettinee he 


Metals Welding Plant 

The Alexander Milburn Co. 

Oxweld Acetylene Co. 

Fas Lge Mee 9 Ce. ope. ee 
perior Oxy- ene achine o. 

The Thermalene 

United States Welding Co. 

Universal Oxygen Co. 





TORCHES (Oxy-Hydrogen Cutting) 


American Welding Co. 

American Oxygen Co. 

Indiana Oxygen Co. 

Bermo Welding Apparatus Co. 

The Bishop-Babcock-Becker Co. 
Fidelity Brass Mfg. Co. 
Davis-Bournonville Co. 

Messer & Co. 

Welding Supply Co. 

General Welding & Eq. Co. 

Ideal Bronze Co. 

The Harris Calorific Co. 
Henderson-Willis Welding & Cutting « 
The Alexander Milburn Co. 

The Imperial Brass Mfg. Co. 
Vulcan Process Co. 

Metals Welding Plant 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding) 
American Welding Co. 
American vn 8 mag ag 
Indiana Oxygen C 
Bermo Welding cemantten Co. 
Messer & Co. 
Welding Supply Co. 
deal Bronze Co. 
The Bishop-Babcock-Becker Co. 
Buffalo Dental Mfg. Co. 


o 
Davis-Bournonvilie Co. 
Fidelity Brass 4 Co. 
Vulcan Process Co. 
General Welding & Eq. Co. 
The Harris Calorific Co. 
Henderson- Willis Welding & Cutting Co 
Metals Welding Plant 

The Imperial Brass Mfg. Co. 
The Alexander Milburn Co. 
Oxweld Acetylene Co. 
United States har ad Co. 
Universal Oxygen 


TORCHES (Special to Order) 
American Welding Co. 
Bermo ay ppuerdtus Co. 
Fidelity Brass 
The Bishop Babesck. Becker Co. 
The Harris Calorific Co. 
Superior Oxy-Acetylene Machine Co. 


TRUCKS (Cylinder Carriers) 
American Welding Co. 
American Oxygen Co. 

Indiana Oxygen Co. 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 


Co. 
Su ~Acety lene Machine Co. 
Un ted ‘States Weldi ng Co. 
Universal Oxygen Co. 


VALVES (For Oxygen Cylinders) 


American Oxygen Co. 
Indiana Oxygen Co. 

The Bastian-Blessing Co. 
International Oxygen Co. 
Universal Oxygen Co. 


WELDING (Electric Resistance-Custom 
Work) 


Thomson Electric Welding Co. 


WELDERS’ GOGGLES 
William C. Adams. 
Chicago Eye Shield Co. 
Fidelity Brass Mfg. Co. 


WELDING (Oxygen for) 


American Oxygen Co. 

In Oxygen Co. 
International Oxygen Co. 
The Linde Air Products Co. 
Universal Oxygen Co. 


WELDING RODS 
Bierman-Everett Fdy. Co. 
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Union Carbide Sales Comp pany 


New York City, 
42nd St. Building 


Chicago, IIl., 
Peoples Gas Building 


SOLE DISTRIBUTORS OF 


UNION CARBIDE 


‘‘World’s Best Quality—Highest Gas Yield” 











Packed in Blue and 
Cray Drums 


“Union Carbide” 


For Oxy-Acetylene Welding Plants 


Contractors’ Flare Lights, Torches and 
Private and Municipal Lighting Plants 


spicuously, “UNION CARBIDE.” 


The following sizes are carried in stock in 100-lb. drums: 


33 x 2 in. 


1ix# 


—a large size. 


2 x 4 in. 


—a medium size. 


is packed in 100-lb. blue and gray drums marked con- 


—an intermediate size. 
4 x 1/12 in. 


—finely crushed size. 


Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 
Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 
1916 Morris Ave. 


Pirmingham— 

Mobile—262-268 S. Water St. 

Mon —l114 N. Perry St. 
ARIZO A 

Phoenix—4i2 S. Central Ave. 


Fort Smith—109-123 So, Ninth St. 


ALIFO 

Eureka—109 et St. 

Fresno—932 

Los ya aah +9 Gibbon St. 

Sacramento—1i1523-31 Front St. 

San Diego—326-336 Fifth St. 
Francisco—Kohl Building. 


LO 
Denver—Nineteenth and Wazee Sts. 
Victor—Third and Diamond 8ts. 
CONNECTICUT 
Main 8t. 


Hartford—877 
DISTRICT OF COLUMBIA 
Washington—Maryland Ave. and 9th St., 


c 


FLORIDA 
Jacksonville—i106 E. Forsyth St. 


Tam 18 Tampa 8t. 
croraia 


Atlanta—Cor. Haynes and Rhodes Sts., 
P. O. Box 1594. 
weechee Canal, South of 
Roy St., P. O. Box 78. 
ILLINOIS 


Peoples Gas Bldg.. Michigan 


Blv 
Decatur—133-147 W. Williams St. 
600 alnut Ave. 
Peoria—721-731 So ashington St. 
Marion—3 


16 S. Granite St., Box 747. 
01 S. First St. 
ie a, —<- « % 
2 Eas m 
INDIAN 


Soe Raith 
- , a _— St. 
Terre 21 W e. 
10WA =e“ 


Des Moines—117-119 Fifth St. 
Debugue—Sth 
eT-eil 8. Washington St. 


er $25 Fourth St., P. O. Box 


a 4s ae St. 
Salina—154 P§ 
Wichita—72 gay ‘puntaing. 


126 E. Main St, 





LOUISIANA 

New Orleans—819-21 Julia St. 
MAINE 

Portland—202 Commercial 8t. 
MARYLAND 

Baltimore—19 E. Lombard St. 


Cumberland—1 N. Liberty St. 
sbury—Opp. Fulton Station. 
MASSACHUSETTS 


Boston—(See Cambridge “A.") 
Cambridge—241 Albany St. 
Springfield—Napier St. 

MICHIGAN 
Detroit—Jefferson Ave. and Orleans St. 
Grand Rapids—500 Shawmut Ave., N. W 
Hancock—First National Bank Bi dg. 
Iron Moun 215 E. A St. 
dJackson—172 South Water St. 

imaw—1902 N. Michigan Ave. 

Sault Ste. Marie. 


eapolis—334 N. First St. 
Vv nia—413 Chestnut St. 
MISSISSIPPI 
Seeeerere—1518 Washington St. 
MISSOUR. 
Kansas icity —131¢- 1318 W. Eighth St. 
St. Joseph—920 S. Sixth St., Sta. ‘A.’ 
St. Louls—(See East St. Louis, Ill.) 
NEBRASKA 
-—1007-9-11 Jones St., 


P. O. 

NEW HAMPSHIRE 

Concerd—77 South Main St. 
NEW JERSEY 

Camden—657 So. Second St. 

Jersey City—554-56 Henderson St. 
NEW YORE 

Albany—Montgomery and Colonie Sts. 

ton—21 Jarvis St 


Geneva—Exchange &t. and Railroad Pi. 


amaica—1l11 New York Ave, 
Kingston—O’Neil St., near Broadway. 
aoe York git eeee St. Building. 


roan cepaie Smith St. and N. Y., N. H. 
& H. R. R. Tracks. 
Roscoe. 


Utica—127 Hotel St. 
Watertown—438 eg st. 
Whitehall—57 Canal St. 


NORTH CAROLINA 
Wilmington—Room 16 Masonic Temple, 
13 N. Front St. i 
NORTH DAKOT. 
Fargo—1i7-19 Broadway. 
OHIO Cincinnati—63-65 Plum St. 





Union Sta. 





Cleveland—601 The Citizens’ Building. 

Columbus—310 Dublin Ave. 

Dayton—812-828 E. First St. 

Lima—338 East Hig . St. 

Toledo—ii4 S. Erie 

Zanesville—Main =e “gecona Sts. 
OKLAHOMA 

ae City—27-29 EB. Grand Ave. 
OREGO 

Portiand—Fifteenth and Hoyt Sts. 


PENNSYLVANIA 


Beaver. 

Du Bois—Weber Ave. and Frankiin St. 

Erie—1426 Chestnut St. 

Harrisburg—627 Walnut St. 
Johnstown—129 Jac St. 

Pittsburgh—32nd st. and Penn. R. R. 

Potteville—Railroad and Sanderson Sts. 

Seranton—4 Cliff St. 

Shamokin—i6 West Independence 8t. 

William 9 eee and Co Court Sts. 
RHODE ISLAND ........ ..s.- 

wee Res HE Ave., P. ©. Box 419. 


SOUTH CAROLINA 
Charleston—153 Church 8t. 
TENNESSEE 
Chattanooga—700 E. Tenth St. 
acne West “y are , 
pee ty 1 South ‘ 
Nashville—105- 107-109 , 1, am 
TEXAS 
Dallas—802-810 Cadiz St. 


San Antonio—Cor. Leal and N. Salado 


Sts. 
Waco—633 S. 7th St. 
bi Lake Ci 118 W. Second South St. 
e — . 
x ERMONT. liege and Champlain Sts. 
cs) 

VIRUESEA 

So Sy Pg 4 Commerce St. 
Nort —Cor. First and ag mg Sts. 

Richmond1atm and Cary 8 
bel 4 oe 


se ama & M. R. R. 


“A” St 


Fairmont 820 a A 
——., ven 
WASHIN N wg 
Seattle— 


11038 First Ave. 
Spokane—616 Peyton Building. 
WISCONSIN 
La OCrosse—Front and King Streets. 
Madleon 360 9 East Wilson 
Milwaukee—1 20-184 Jefferson St. 


e recommend our customers to Select from ig A list, the city, from which the quickest delivery and lowest bye rate can be 
ir orders accompanied remittance. 


obtained, and address thei 


to “Union Carbide Sal 
Piease address request for information or 





4 
Pp 1 corresp 


es Company” at the distributing point selected 
dence to either the Chicago or New York office, 





—_—_—_—_—_— 
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‘@ BASTIAN - BLESSING 


* 125-131 W. Austin Ave. 
CHICAGO, ILLINOIS 


OXYGEN DRUM VALVE 


Operating one of the finest brass shops in America, 
we specialize in drum valves, torches, safety valves, 
apparatus parts, needle valves, etc. Send us your 
specifications. 


Our acetylene and oxygen regulators are pre-em- 
inent for accuracy, volume of delivery, range and 
fineness of adjustment, strength, reliability—every 
desirable quality. 


Write for our catalog. 


We Sell Manufacturers 
and Jobbers only 








The Oxy allan Method 


of Welling Cutting, Brazing, Etc. 


The only Acetylene Oil Gas generator in the world. Saves 25% 
on gas and oxygen. First class references. We also sell capo ameen 
Oxy-Acetylene equipment for dissolved Acetylene for $42.00 


Thermalene gas in conjunction with Oxygen gas produces the 
ideal flame for pnw and cutting. There is no loss of time due 
to shortage of e generator works only when you work. 
When shut off, Sonera tor ceases instantly. 
















Thermaline will not 
produce faulty welds 
due to impure and 
moist gas. The gen- 
erator may be mount- 


made portable. 


Thermaline Gas, be- 
ing heavier and richer 
Acetylene one 

other gases, has mo 
body, producing a ‘aank- 
eo flame, 


Write for full infor- 
mation, catalog and 
prices. 








THE 
THERMALENE 
COMPANY 
Chicago Heights, Ill. 





ed on a truck and 





U.S. Gauge 


Company 
New York 





The GENERAL WELDING & EQUIP- 
MENT CO. has adopted the U. S. GAUGE 
as standard on their equipment. Its record 
in service, together with distinctive patented 
safety features commend it to the best trade. 





a ad 


New York, 67 Wall St. 


Chicago, Clark Street San Francisco, 68! Mar- 
Bridge. ket Street. 


Detroit, 42 W. Larned Montreal, Board of 
Street. Trade. 


Worke: Sellersville, Pa. 


| 











eet eae ee 
BoA i" cere 


errs 


i 
Nae, 


aes 


Be 


oe 2 ee i 





a 

















THE WELDING ENGINEER 9 






99.6% 
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UNIVERSAL OXYGEN COMPANY 


SHEBOYGAN, WIS., U.S. A. 


100% 
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SEAMLESS STEEL 


OXYGEN 
CYLINDERS 


BUREAU EXPLOSIVE SPECIFICATIONS 
a 


HYDROGEN CYLINDERS 
BALLOON SIGNAL SERVICE 


, High & Low 
Pressure 
“JASCO” 


Seamless 


Tanks 








Forged Bronze 
Valves for High 
Pressure Gas 


MALLEABLE IRON 
PROTECTOR CAPS 


JANNEY - STEINMETZ 


Philadelphia and New York 























Welding Supply Co., Inc. 


132 Nassau Street, New York 


Seamless and Welded 
TANKS | 


Cast, Forged and : : 


Pressed High 
Pressure Cylinder | 
VALVES 


Ask for Our Valve Catalog 


Welding Apparatus and 
Supplies = 
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American Welding Equipment 


Represents the Highest Type of Welding Service 





[T= American has earned an enviable record for efficiency and economy in operation. 
Its construction is based on thorough knowledge gained through experience in actual 
practice. Your success or failure as a welder rests largely on the tools you use. Unless 


your torch is as good as the AMERICAN you can not do your best. 


American Welding Torch—lInjector Type 


The American Torch is of the Injector type, recognized to be the most efficient type of 

welding torch. It works on an exceptionally low pressure, therefore drawing every ounce 

of gas from tanks. It is constructed for constant heavy duty and is absolutely free from 

back firing and danger to operator. The automatic mixing device assures a perfect mix- 

ture of gas, regardless of the varying pressures, or size of tip used. This insures a neu- 

tral flame at all times, so necessary to good welding. This is an important point for the 
beginner to keep in mind. 


Cutting Torches 


The low gas consumption and perfect control give a 
smooth, clean cut at a rate of speed that is astonishing. 




















Cuts metals from 14” to 8” in thickness. Cutting heads 
are made of heat-resisting alloy which will withstand con- 
stant severe heat. 


Knocked-Down Trucks $10.00 


Boxed and easily assembled. Weight, 55 Ibs. Capacity, 
one tank each oxygen and acetylene. 


Write for Catalog. 


American Welding Co., Inc. 
2724-26 Michigan Boulevard 
Chicago, Ill., U. S. A. 
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Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is caref ay controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 
orders immediately. 


Swift & Company 


Oxygen Department Union Stock Yards, Chicago, IIl. 











Canada Carbide Sales Company 





30 Church Street, NEW YORK CITY 
WORKS SIZE PKGS. 
Shawinigan Sales Agents of 100 ib. and 
we, CANADIAN CARBIDE 22: 
-drums; 
ot erritton, 10 Ib., 5 Ib., 
“More gas per pound” 2 Ib., 11b. tins 
DISTRIBUTING STATIONS DISTRIBUTING STATIONS 
: Neen ci B01i-2094 Second Ave OHIO 
CALIFO 7 Toledo—Address Detroit. 
Los Angelee—52nd St. and Santa Fe Ave. Barton. 
Lunn tt Market 8t. Manuf’d in all PENNSYLVANIA 


Barnesboro—Ann St. and Maple Ave, 
ta de d sizes a Clinton 8t. 

stan r ontrose. 

Terre Haute—15 No. Highth St. Pittsburgh—520 Farmers Bank Bidg. 
OWA Pottsville—Centre and Market Sts. 

Knoxville, Punxsutawney. 
Scranton—339 Penn Ave, 
Wilkes-Barre. 


RHODE ISLAND 


ST ‘epee W. Monroe 8t. 


Centerville. 
Albia. 


A 
New Orleans—Camp and Common 8ts. 


Providence—543 Charles &t. 
LARD 17 so. H v st TENNESSEE 
MASSA pa hae eee WS Knoxville—1761 Asylum Ave. 
pte oe dh Olive: TEXAS 


a—650 ; st, 
MI G. 
Detroit—343 Bellevue Ave. 


El Paso—22 Mills Bldg. i 
Fort Worth—28rd and Jones Sts. 
Houston—Address Fort Worth. 


UTAH 
Duluth—Third Ave. BE. and Michigan 8t. Salt Lake City—121 W. 2nd South St. 
VERMONT 
7 ae Post Office. Burlington—Park Ave. 
Newark—BSee New Yor VIRGINIA 


Paterson—61-63 Woonington St. 


Richmond—1i319 EB. Main 8t. 
NEW YORK 


ST VIRGINIA 
and Hamburg Sts. Charleston—821 Yk st. 








alone—32-34 W. Main 8S Clarksburg—603 Go 
Middletown—28 W. Main St. Huntington—1032 Third ve. 
, ae and H Sant a e 
ran ° 
5 Main St. For special information address cor- 
Yonee Stream. 


Watertown—112 Franklin St. respondence to New York City. 


—neeannnnncnanenenee 
































12 


THE WELDING ENGINEER 








Welders’ Goggles 


Protection Glasses 


Our specialty is eye production for industrial 
purposes. 


We keep in touch with the needs of the trade 
and adopt every new invention applicable to this 
growing industry. 


We shall show, from time to time, in this magazine 
the new items as they come up. 


Write for our new 1917 catalog. 


Pfund Welders’ 
Goggles 





Pfund lenses are the latest improvement in glass 
for welders. They are made up of a combination of 
a strong, colorless optical lens and a lens of Sir 
William Crookes glass, with a thin film of 14K 
solid gold in between. A special process of fusing 
makes this combination of the three practically as 
solid as a single piece of glass, and of even greater 
blow-resisting qualities. 


The clear glass side of the Pfund lens is worn on 
the outside, the Sir William Crookes side is worn 
next the eye. The film of gold acts as a reflector of 
the harmful infra red or heat rays, and transmits 
less than 2%. The Sir William Crookes glass does 
work by shutting out the ultra-violet rays. A large 
per cent of the visual light in welding operation 
comes from the incandescent sedium gases of the 
flux used to prevent oxidation. The bright yellow 
light may be absorbed without a marked loss in 
the visual and allow what is known as “seeing 
through” the frame. This special property of a glass 
is covered by the Pfund lens. 


Price, Per Pair, $5.00 


William C. Adams 


Manufacturing Optician 
332 Boylston St., Boston, Mass., U.S. A. 


Pure Oxygen 


Pure oxygen is essential to good work. 
your oxygen supply is not up to the standard s 
by “American” and “Watergas” oxygen then t! 
best welding and cutting apparatus to be ha 
will not do your work properly. 

We are glad.to recommend “Vulcan” weldin 
and cutting appa 
ratus to our cu 
tomers. No bet 
ter tools are mad 
and when used i 
connection wit 
“American” an 
“Watergas” oxy 
gen, with hig! 
grade acetylen: 
\ we know our cus 
tomer will get re 
sults. 


















» Write our near 
est office for 
} prices. Prompt 
‘shipments made 
at all times. 


Cincinnati 


Indiana Oxygen Co. 


Indianapolis 

















The Hardy Welding Goggle 
With Noviweld Lenses 


is now recognized as being the standard eye 
protector for the use of Oxweld Acetylene and 
Electric Welders. 


The largest industrial plants in the country 
have standardized it and insist on their workmen 
using them. 


Write for Our Free Welding Goggle Book 


F. A. HARDY & CO. 


JOHN H. HARDIN, Pres. 


CHICAGO ; ATLANTA DALLAS 
: 10 S. Wabash Ave. Grant Bldg. Praetorian Bldg. 
NEW YORK SAN FRANCISCO DENVER 
29 E. 22nd St. Phelan Bldg. Gas & Electric Bidg. 








are <9 
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MILBURN APPARATUS 


Milburn mixing principle produces best work with 
minimum gas, and no flash backs, burnt tips, or other 
annoyances. 

Exceptionally durable construction of torches insures 
long, satisfactory service. Regulators dependable and 
free from valve, diaphragm and gauge troubles. 


Ask for Catalogue No. 35. 
The Alexander Milburn Company 


Baltimore, Maryland 














EFFICIENCY of a weld not only de- 
pends on the manner in which it is exe- 
cuted, but also on the grade and amount 
of material used. 


In view of this, our engineers have de- 
veloped the highest grade of various 
welding materials known to the art. 


OXWELD RODS are furnished in 
convenient packages and are made for 
every class of material that can be welded, 
whether it be copper, brass, aluminum, 
steel, low or high carbon, chrome vana- 
dium or ordinary steel castings. 


We maintain a complete staff of ex- 
perts qualified to handle and supervise 
all lines of work. 


Oxweld Railroad Service 
Company 


CHICAGO NEW YORK 






























The High Speed 
Steel Situation 


High Speed Steel is way up in 
the air. 


Whether it will ever come down 
again itis hard to say, but certainly 
not for a long time—long enough 
for a Thomson Electric Welder to 
pay for itself several times 

over. 










Even at its lowest there 
will still be a tremen- 
dous advantage in 


favor of Thom- 


son process. 


And Its 
Remedy 


Thomson Electric 
Welding gives you the 
advantage of making the 

hard wearing parts of high- 
speed steel while the non-wearing end 
can be made of cheap low-carbon metal 


Countersinks, reamers, lathe, planer or 
shaper tools, center drills, screw drivers, 
cutter bars and thousands of articles 
now made of high cost steel can be made 
the. Thomson way at less than y, the 
cost—and just as serviceable. 


It will pay you to investigate now. 
Send for Illustrated Catalog 


Thomson Electric Welding Co. 


Originators of Electric Welding 
Lynn, 














, 
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Cut Your Acetylene Bill 


You can generate your own acetylene at half what it now 


costs to buy it in the tank. 





money for you. 





PATENTED 











Welding Grate Bars in the Manufacture of Smelter Grates 


A large stock of torches, regulators, gauges, re- 
ducing-valves, copper wire bound high pressure hose 
and plain black rubber gas hose, and all extra acces- 
sories and supplies for this line of work, is in our 
shops, New York City, at your demand. 


The K-G Apparatus is accepted by those who 
know as the best money can buy. It is built to 
stand up. 


This is not merely a statement of our opinion, but 
is proven by their universal adoption and long con- 
tinued use. 


K-G Welding & Cutting Co., Inc. 


556 West 34th st. New York City 














y. 


TaA"7am)) GENERATORS 


will produce acetylene for less than one cent per cubic foot and you will 
always have it on hand, in spite of freight and express delays or embargoes 
The METWELD Generator is safe. Workmen cannot make mistakes in 
charging, or operating it. 

It is approved by the Board of Underwriters—in fact, exceeds their re- 
quirements for safety. 

You can put in a METWELD Generator and pay for it while it saves 


Write for Our Special Offer. 


METALS WELDING PLANT 


4401 Perkins Avenue, 





Cleveland, Ohio 





Vulcan 


I-B Pre- 
heating 
Torch 


A Portable, 
one-man torch, 
weight loaded 
25 Ibs. 

Burns in any 
position. Gives 
a roaring flame 
24 inches long, 
for one hour on 
one gallon of 
kerosene. 


You Need This Torch 


Many a good welding job is ruined because of the 
lack of a first-class pre-heating torch. The Vulcan 
is rugged in construction, has no delicate parts and 
is easily operated. It is more efficient because the 
oil is practically gassed before burning. It does the 
work and does it cheaply. 


Write for Circular 


Alger Supply Company 
Peoples Gas Bldg., Chicago 
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WALLOON WELDING; WIRE; 


Flows at a low temperature, makes a strong, homogeneous weld 
is free from bubbles and other impurities.’ . , eae 
we 


7 


- | APEX STEEL CORPORATION 


50 Church Street, 


New York 


5651 Broadway, 
Cleveland, Ohio “ 


et 

















ILLI 


OXY-ACETYLENE 
APPARATUS 


ELDER 


MANUFACTURERS 
of 


Welding and Cutting Apparatus, Acetylene 






Generators, Lead Burning, Platinum Melt- 


ing and Carbon Cleaning Outfits. 
Gas and Oil Preheating Torches and Weld- 
ing Fluxes, Rods, etc. 


Write for Catalog. 


Henderson-Willis Welding & 
Cutting Co. 


2305-7-9 N. lith St. 
St. Louis, Mo. 





a ‘ 
Just Off the Press! 

A New Book on AUTOMOBILE WELDING 
With the OXY-ACETYLENE FLAME By M. Keith Dunham 
167 Pages Price $1.00 Fully Iliustrated 
This is the only complete book on the “Why” and “How” of Welding 
Explains in a simple manner apparatus to be. used, its care, Be how to con- 


struct necessary shop equipment. Proceeds then to the actual welding of all 
automobile parts, in a manner understandable by’ everyone. ’ 

Gives principles never tobe forgotten. Aluminum, cast iron, steel, copper, 
brass, bronze and malleable iron are fully treated, as well asa ar explana- 
tion of the proper manner: to burn the carbon out of the head. 

Automobile Owners, Garage and Service Stati Blacksmiths ‘and —e 


Shops, as well. as industfies using the oxy-acetyferie flame, will * is book 
of the 'itffiost valve, since the perplexing problems’ arising when s heated 
to a melting poirit are fully; explained and the proper methods to overcome them 


, shown. oe Th, 
a ‘CONTENTS 
CHAPTER 1I.—APPARATUS “or Boss Welding—Preheating the Case 
KNOWLEDGE. —Gas Preheating Flame—One Side or 


Oxygen Supply—Care of Oxygen 
Cylinder—Acetylene Generation—Care 
of Generator—Reguiators—Care of 
Regulator — Creeping Regulators — 
Gauges—Care of Gauges—Welding 
Torch—Care of Welding Torch— 


Starting the Welding Outfit—Adjust- 
ment of Flame—Principle of Weld- 


APTER V. 
Effects of Heat—Hose and Goggles = +5 “sg the 
CHAPTER II.—SHOP EQUIPMENT ame Does a 
AND INITIAL PROCEDURE. — aol eee we ees 
Preheating Agencies—Welding Ta- Welding po A ye me 
ble—Location of Welding Outfit— a ‘ Ww. 
ing—General Welding Knowledge— w Tank— 
Welding Rods and Fluxes—Choice of Welding Adjacent | to oe 
Tip—Expansion and Contraction. CH r" vi TRON 
CHAPTER III.—CAST IRON. CO BRASS, BRONZE. - 
Simple Welding—How to Hold the How to Detect Malleable Iron— 
ie — ay Holes Brazing Hous- 
an iow oles—Lug on’ Cylinder— ing—Reinfcreing the Braze— 
Water Outlet—Cylinder Welding— Tube to Hu : 


Compression Head—Finishing and 
Testing—Scored Cylinders—Cylinder 
Parts—F 1 y Wheels—Pistons—Crank 
Cases — Babbitted Bearings — Valve 
Guides—Preserving Threads—Conclu- 
sion of Cast Iron. 
Iv.—ALUMINUM. 

Use of-—Welding Knowledge—Pud- 

dle System—Flux System—Compari- Uses. 


a 
Silver Sol 


son of Systems—Welding Rod—Prep- CHAPTER VIII.—HOW TO FIGURE 
aration of the Weld—Inlet Manifold— OF WELDING. 
Arm of Crank Case—Welding the Arm Oxygen Consumption—Dissolved 


Without Taking Out the Motor—Break 
in the Body of Case—Welding Cold 


Consumption—Torch 
pa 
—Wrong Method of Setting Up—Lug Consumption—Cost 
paid on receipt of $1.00 1 HE WELDING ENGINEER €ihéxcoricunows 














No. 2 FIDELITY WELDING OUTFIT 


The most complete outfit for cut- 
ting, welding and carbon burning. 
Will handle practically any work of 
this nature. Packed in a handsome 
wooden carryi case, complete with 
. lye assorted stock of welding ma- 
eria. 


The outfit consists of: 
1 No. 2 Welding Torch (22 in. long) with 10 cop- 
per tips. 
1 No. 2 Oxygen Long Arm Pressure Regu- 


“ gauge. 
1 No. 2 Acetylene Long Arm High Pressure Reg- 
ulating Valve, with a 300-Ib. tank and 50-1b. 


1 Heavy g Re L 
1 Pair 4, Green ler’s Goggles with gauze 
ace protector. 





No, 2 Fidelity Outfit 
Casee Ask your nearest Automobile Supply Jobber 


Welding Apparatus for Jobbers 


There is a Fidelity outfit for 
every kind of welding, cutting, 
carbon burning, brazing or solder- 
ing. We specailize in complete ap- 
paratus for the jobber only. 


Torches —Regulators—Trucks 


and Supplies of All Kinds 


Fidelity apparatus is’ made of the 
very finest materials, under most 
careful and painstaking supervi- 
sion. Thousands of our torches 
are being used successfully in all 
parts of the United States. . 

Write for illustrated’ catalog. 


FIDELITY BRASS MANUFACTURING CO. 





1909 W. Washington Blvd. Chicago, Ill. 
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Goods Elect 
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ADDRES 
NEAREST OF 


Atlanta, Ga 
Baltimore, Md 
Birmingham, Ala 
Boston, Mass 
Buffalo, N. Y 
Butte, Mont 
Charleston, W. \ 
Charlotte, N. « 
Chattanooga, Ter 
Chicago, Ill 
Cincinnati, Ohio 
Cleveland, Ohi 
Columbus, Ohio 
Dayton, Ohio 
Denver, Colo 
Des Moines, Iowa 
Duluth, Minn. 
Elmira, N. Y. 
Erie,.Pa. 

Fort Wayne, Ind 
Hartford, Conn 
Indianapolis, Ind 
Jacksonville, Fla 
Joplin, Mo. 
Kansas City, Mo 
Knoxville, Tenn 
Los Angeles, Ca 
Louisville, Ky. 
Memphis, Tenn 
Milwaukee, Wis 
Minneapolis, Minr 
Nashville, Tenn 
New Haven, Conn 


Electric Welding Saves Locomotive Shop Bos gory 


Niagara Falls, N Biss? 


Nearly $8000 in Six Months = 

















Portland, Ore Ate 
Providence, R. I ie 
“The application of the electric arc welding Rochester, N.'v : 
ji? process to the repair work in locomotive shops San Francisco, Cai. 
and engine houses is a profitable proposition for Beattie, Wash. ‘$ 
the railroad.” Report of Electric Welding Com- Syracuse N.Y. = 
mittee, Association of Railway Electrical Engi- Washing’on. AS : 
neers. For Michigan bu £ 


ness refer to G 


According to the above report in one month a locomotive pany of Michigas 
shop saved nearly $1400 by electric welding methods and Seal 
in six months nearly $8000. Four hundred and eighty- business refer 
seven operations were performed in one month on 34 dif- Electric, Compan 
ferent kinds of jobs. las, Bi Paso, Hou 

G-E Arc Welding Outfits, which assure maximum > Seg 
economy and convenience in this work, are in use all over "\ngas refer to Can 
the world. A constant stream of repeat orders indicate Eads Toronto. On" 
splendid operating records. © Baise’ Onticen, Sele 

You are invited to get in touch with our nearest office for Church St, "Ker 
complete information. EC. England. 
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Preheating Blowpipes 


The two most essential points in welding are: 


FIRST: The use of a proper sized oxy-acetylene 
flame. 


SECOND: The saving of gas by preheating your 
work for the oxy-acetylene flame. 


The first is under your control] in the use of the 
oxy-acetylene apparatus you have selected. 


The second, we can aid you in by supplying the 
proper blowpipe for preheating purposes. 


Natural Gas, Gasoline Gas and Acetylene Gas, with 
Air Blast. 


Our catalog ““B. X.,"" free for the asking, contains 
full description and prices. WANT ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 


——__._ __ 


We manufacture blowpipes for use with Coal Gas, 












You'll Never Be Sorry 
You Bought the Vulcan 


There is great value in knowing that your 


equipment is equal to any demands your 
work will make upon it. 








The Vulcan Oxy-Acetylene 
Welding and Cutting Outfit 


is dependable—it will deliver the service as you 
want it, whenever you want it. Every comparative 
test will prove 
it is the best. 

















Vulcan 
Process Co. 


2445 University Ave., 
South East 


Minneapolis, 
Minn. 





in the United States. 


astonishing, and with marked economy. 


doubtedly, is the safest gas to use. 


ASK ANY LARGE IRON AND STEEL CO. 


CARBO-HYDROGEN has proven to be an exceptional cutting medium in the largest iron and steel mills 


The art of cutting not only consists in being able to sever two pieces of steel, but also to show a minimum 
amount of slag and unchanged metal at the edges cut and smooth surfaces after the cut is made. 


CARBO-HYDROGEN will cut from the lightest to the heaviest metals, and by this we mean to the heaviest 
armor plate made, with the result that in each and every instance true cuts are made with a rapidity that is 


CARBO-HYDROGEN burns with a clean flame and gives off no noxious fumes, and can be readily used in 
all confined places. It is a true combustible in every sense of the word and in nowise explosive, and, un- 








CARBO-HYDROGEN is superior to use on all classes of cutting, cast iron welding, aluminum 
and brass welding. In welding, an utter absence of blowholes is noted and the welds are left soft and nice so 
that they can be readily machined. This is a large advantage where welds must be machined after being made. 
CARBO-EQUIPMENT has been designed along scientific lines and no guess-work has been used in any 


portion of the apparatus put out. = 


CARBO REGULATORS are undoubt- 
edly the most correct and dependable on 










CARBO CUTTING AND WELDING 
PIPES are scientifically correct in every 
detail, with the theory of combustion 








the market. 


CARBO HOSE will stand the great- 
est pressure with the longest life. 


taken care of perfectly. 








SOLE MANUFACTURERS OF 
CARBO-HYDROGEN 4>» CARBO EQUIPMENT 
GENERAL OFFICES: 
BENEDUM-TREES BUILDING 


CARBO-HYDROGEN 
Reg. U. 8. Pat. Off. 


CARBO 


Reg. U. 8. Pat. Of. PITTSBURGH,PA. 
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Abnormal Business Conditions 
What We ve Doing to Meet Them 


A Making Approximately 30,000 
ae * Purity Tests Per Month 


.—This to insure uniformity in the quality of the 
oxygen SPe from twenty manufacturing * emma 


Chapter J 


30, 000 tests per month—means ¢ over 1 ,000 tests : per “day; work 
which requires the constant attention of one large group 
of Linde chemists. : 


From the very start of our ‘‘abnormal business” problems, we have 
realized the importance of keeping our purity-testing equip- 
ment and staff far ahead of our rapidly growing output and 
maintaining constantly not only high purity but a uniform- 
ity of product, which is a determining factor in the 
oxy-acetylene process. 


The thoroughness of the work of this groupin the Linde organization 
enables us to anticipate promptly and eliminate the sibility of 
below-standard oxygen finding its way into any Linde eylinder— 


as any such oxygen is promptly discharged into the air, regardless 
of the press of daily orders. 


As a result, every Linde customer is assured of a product of high 


purity, the slight i ented found constant of other ‘elements of 
the air. 


Our next chapter in this 1 es will record interesting facts about valve 
tests in the plants—tests which will aggregate over 
5,000,000 per year. 


The Mindecbas. Products Coliseny 


42nd Street Building, New York City, N. Y 
4 ‘Largest Producers of Oxygen in the World’’ 
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ER FLUES TO 


WELDING LOCOMOTIVE BOIL- 


FLUE SHEET 


An Account of a Series of Interesting Experiments 


in The Shops of The Michigan Central R. R. 


By B. Kopferschmidt 


OCOMOTIVE boiler flues are made of pure charcoal iron 
L and lap-welded with a machine of special design. Flues 
are measured by their outside diameter and are usually true 
to gauge, so that holes for them may be bored without tak- 
ing measurements from the flues themselves. 

The proper method of making holes in the flue sheet is to 
punch or drill a small hole at a point marking the center of 
the flue hole. Then use a drill with a post in the center, 
which fits the small hole, and which drills a hole of the de- 
sired size. 

Flues at present are fastened to the flue sheet by a 
mechanical process, which consists of expanding the metal of 
the flue against the flue sheet. This is done by means of a 
roller expander. This tool has a set of rolls that are forced 
against the inside of the tube, by driving in a tapered pin. 
The pin and the rolls rotate as the pin is driven and the 
rolls gradually expand the flue.against the flue-sheet. After 
the ends are expanded the ends are beaded over the flue 
sheet, to strengthen the connection between the flue and the 


Space it & waiting After welding 


Vm F V/m vn: 
‘Flue Sheet 










Flue 4% thick 


flue sheet. Copper ferrules are also placed at the ends of 
the flues, between flue and flue sheet, to make a steam tight 
joint. 

In the past some welders tried to weld flues to the rear 
flue sheet with an oxy-acetylene torch, and in most cases 
they have failed. I will not discuss the merits or defects 
of other welding methods employed at present, but I will 
state that the oxy-acetylene method for welding flues, al- 
though a little more expensive, is going to become the 
standard method of welding flues, where a reliable and soft 
weld is desired. This, of course, is based on the work being 
done by a welder who understands boiler construction. 





In order to appreciate my method, it is well to give a 
brief study to the unsuccessful methods that were tried in 
the past, by myself and others. The failures were due to 
two causes: First, the warping of the flue sheet; second, the 
cracking of the bridges between flues. 

The warping of the flue sheet was principally blamed to 
the intense heat produced by the oxy-acetylene flame and 
directed to the face of the flue sheet during the welding 
process. But anyone familiar with boiler work has observed 
What is the 
I mentioned above the mechanical process 
of fastening the flues by an expanding roller. When the 
rollers are forced against the flue and sheet, every flue hole . 
is expanding to a certain extent. Considering that some 


warped flue sheets that were never welded. 
cause of warping? 








boilers have about 265 flues, this expansion will run to inches 
stretched out toward the boiler shell. If no heat follows, 
this expansion will somehow work out in the iron without 
warping, considering the good properties of boiler steel 
metal. But if an attempt is made to weld, as soon as the 
metal is heated the strain left by the rollers in expanding 
the flues to flue sheet will give way by warping toward the 
fire box. Therefore, to make oxy-acetylene flue welding suc- 
cessful, the mechanical expansion process and the direct 
flame to the face of the flue sheet must be eliminated. 

The cracking of the bridges is due to some extent to the 
strains left by the rollers, yet the principal cause is the 
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directing of the fiame on the face of the flue sheet for weld- 
ing. Another cause is the contraction. Therefore, in re- 
moving the above defects, there is no reason why oxy- 
acetylene flue welding should not be a success. 

The writer, although he has had some welded flues in 
small boilers in service only four months, believes it is the 
real practical flue welding process. 


Method of Welding. 


Place the flues in the sheet medium tight, with the aid of 
the roller, so the flue will not turn by hand. The end of 
the flue should be below the surface of the sheet about % 
inch (or the thickness of the flue), as per A in Fig 1. The 
front end of the flue should be loose during the entire weld- 
ing operation. Thus there will be left a space of % inch 
square between the end of flue and the outside surface of 
the flue sheet. This space will serve as a bevel and has 
to be welded to flue sheet, and when completed the % inch 
opening will be filled out with metal, and continue the 
length of the flue, even with the outside surface of the flue 
sheet as per B in Fig 1. Thus when all the flues are welded 
the outside surface of the sheet is level without any lumps 
or welding material. However, when starting to weld a 
flue one may begin at any spot and continue so for half the 
hole. Then he must start where he began to weld and thus 
complete the other half hole. 

In welding the % inch square space the operator must 
confine his flame to the sharp edge of the hole, as it will 
be unnecessary to heat the face of the sheet as it is away 
from the weld. The sharp edge of the flue sheet will melt 
quicker than the face of the sheet will melt. Therefore, 
the operator should not use the same size blowpipe or weld- 
ing head as for ordinary fire box work. It should be 
smaller, and in proportion to the thickness of the flue. 


In following my methods exactly, the operator will find 
that when he brings the flame of the blowpipe to the edge 
of the flue sheet, until the extremity of the small white jet 
licks the metal and produces melting for about % inch deep, 
the end of the flue will also melt at the same time and unite 
with some of the molten metal from the edge of the flue 
sheet. Then with a % inch pure Norway iron welding rod 
the operator builds up the edge, until it attains a square 
shape. It is not necessary to build any more metal than the 
thickness of the flue, nor to go any deeper in the flue hole. 
One must remember that the weld cannot be any stronger 
than the thickness of the flue, which is % inch. If the flue 
should be welded through the whole thickness of the flue 
sheet, which is % inch or % inch, it will be no stronger 
than if welded only the thickness of the flue. Thus the 
mechanical expanding process and the heating of the face 
of the flue sheet is eliminated. The heating is done around 
the edged circle only, and the surplus heat is lost through 
the flue. Of course the sheet gets some heat, but without 
any effect on the sheet, and there is no warping or cracked 
bridges. 

For a new flue sheet the above method is sufficient, but 
on an old sheet, where the metal may be crystallized, or 
under strain due to expanding the flues, it is necessary to 
prepare the sheet and flues, so as to avoid warping or 
cracked bridges. 

The best method is to place in every flue a piece of cotton 
waste, about 6 inches deep from the surface of the rear 
flue sheet. Then fill the hole with dry sand, about 2 inches 
below the surface. On top of the sand, place a round piece 
of sheet asbestos, to fit in the inside of the flue, and another 
piece of wet sheet asbestos to be placed on the flue sheet 
between the bridges. When the weld is finished one may 
use the two pieces of asbestos over again, but the sand 
should be left in the flues until the whole job is completed 
and cooled. 





A good method in welding a set of flues so as to dist: 
the heat uniformly, is shown in Fig. 2. Thus one may 
the left row between 1 and 8 inclusive. Then start 
from 9 to 12, then again on the right row from 13 ¢ 
then below from 20 to 26, and thus follow, row by row 
the middle flue at A is reached. This flue should n 
welded until the flue sheet is reasonably cool. The op: 
may find this last flue hole out of round. In this cas 
flue may be hammered to fit the hole and then welded 

The cost is not very high, considering the saving of 
boilermaker’s labor and of the copper ferrules that 
eliminated with this process. 





I have not yet decided on an efficient method to cut g9 
out after the limit of service is reached. However, I be! e 4 
that in this case the cutting will be cheaper then any o ‘3 


welded method. A regular pneumatic flue wheel cu 
should cut them below the flue sheet and the % inch 


ta 
metal from the weld, can be easily reamed off. ea 
r:! a 
Editor's Note: ry on 
Since the foregoing article was written, Mr. Kopferschmi oe sh 


method of welding locomotive flues has undergone a severe | 
The test consisted of welding a 2-inch flue to a \%4-inch pl 
about 10 in. square. The plate was placed in a vise and a leat a 
belt running from an overhead pulley was attached to the end tg P 
the flue, the belt revolving around same. This test continued . 
for 17% hours, when the flue broke at the end of plate. 7 P 
weld was not injured. It has been suggested that after flues « 
welded they be rerolled in the flue sheet, thus eliminating 

space between flue sheet and flue. It is also suggested t/ 
depth of weld be increased from % inch to ¥# inch.—Editor. 
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In English Mnuition Factories Girls Are Using Oxy-Acetylene Welding 
Outfits. 





Labor Saving Tools. 


Every welding shop, to be efficient, should be equipped wit! 
grinding machines and chippers. Don’t depend upon velocit) 
of welding flame to penetrate to bottom of break. Proper prep- 
aration insures a good weld. A workman is known by his tools 
—how about your’s.? 


















A FEW APPLICATIONS for ARC 
WELDING 


The Utility and Adaptability of Electric Arc Welding 


System is Being Recognized. 


The field of application for electric arc welding is an 
extremely broad one. Practically every industry making use 
of iron and steel can utilize this process to distinct advantage. 
In the manufacture of electrical machines it is largely used 
for repairing broken and defective steel castings, and in one 
instance it is used in connection with the regular manufac- 
ture of modern motor frames. In foundries and machine 
shops many applications may be found, the principal one of 
which is probably that of cutting off risers on castings. In 
steel mills electric arc welding is used advantageously for 
many purposes, including: The repair of wobblers and 
pinions which have become badly worn, building up chipped 
rolls, and building up broken or worn teeth in gears and 
pinions. Blast furnaces, which are adjuncts to steel mills, 
present a very interesting application for this process of 
welding. Here it is used, among other things, for the burn- 
ing out of frozen tap holes. 


System Efficient and Cheap 


salvaging of vessels, and the repair of marine boilers. This 
is accomplished by means of barges equipped with electric 
arc welding sets, and the work is done without it being neces- 
sary for the vessel to put in for repairs, The barge draws 
up alongside the vessel and the repairs are made while the 
boat is discharging ,or taking on cargo, without interrup- 
tion or loss of time. 

Probably the most extensive use for electric arc welding, 
however, is in steam railroad repair shops. All steam loco- 
motives are subject to rapid deterioration, many parts re- 
quiring frequent repair or replacement. Not infrequently, 
the frame of a locomotive will break in service. By older 
methods it would be necessary to entirely dismantle the 
locomotive, sending the frame to the blacksmith shop for 
repair. This is expensive and in addition means the with- 
drawal of the locomotive from service. With the electric 
arc process of welding, such breaks may be repaired at 





Fitting a New Ring. 


Street railway systems are using the electric arc process 
of welding for many purposes, including the repairing of 
broken motor frames, brake rigging, worn rails, and in fact, 
all steel parts subject to wear. Industrial plants employing 
a large number of machines are often able to reduce their 
maintenance expense considerably by the use of the process. 
Repairs to be taken care of in such shops include, broken 
shafts, worn keyways, building up of rubbed parts, broken 
gear teeth, and worn rolls. 

Another extremely profitable use for electric arc welding 
is in the welding of tool steel tips to machine tool shanks. 
The constantly increasing price of high speed tool steel now 
makes it almost prohibitive for the average shop to use 
cutting tools composed wholly of such materials. Further- 
more, it would be very costly for a shop to have to scrap 
worn out tools. By electric arc welding these worn tools 
can be cut to proper size and utilized for tips at a great 
saving. 

A further use for electric arc welding, which is of com- 
paratively recent origin is in connection with the repair and 





minimum expense without making it necessary to dismantle 
the locomotive. 

The welding of flues in locomotive boilers is probably the 
most profitable of all applications in repair shops, Prior 
to the introduction of electric are welding, the flues were 
inserted in the fire box tube sheet, the end of the tube being 
allowed to extend beyond the sheet a sufficient distance so 
that it could be expanded, rolled and beaded. The tube was 
also expanded slightly just inside the sheet. Experience has 
shown that these tubes can be welded to the flue sheet by 
the electric arc process with best results. 

There are other applications in such shops, such as filling 
holes in driving box cellars, welding spokes of driving wheels, 
repairing cracks in sides and door sheets of fire boxes, weld- 
ing bridges in tube sheets, welding guide yokes, repairing 
mud rings, and other parts too numerous to mention. A 
large number of railroads have adopted this process and 
are obtaining very satisfactory results at minimum expense. 
For example: In one instance, by the electric arc process, 
repairs were made in a locomotive fire box at a cost of 
















4 
j 
i 
+ 
y 
| 


ae 


\ 
: 
{ 





22 THE WELDING ENGINEER 


$134.89, whereas the expenditure would have been $869.58 if 
former methods had been used. Some idea of the great 
savings that may be effected by the use of electric arc weld- 
ing may be obtained from the accompanying table, which has 
been compiled by the Westinghouse Electric & Mfg. Com- 
pany of East Pittsburgh, Pa., from the records kept by the 





shop using the Westinghouse company’s equipments, and 
represent cases met with in daily work. The shop in question 
is one maintained by a large railroad. Similar savings are 
being effected daily in other industries, but as the railroad 





Self-regulating Welding Generator. 


companies, due to the large amount of repair work they 
handle, must necessarily keep the most accurate records of 
repairs made, such a case is taken as typical of the results 
that may be accomplished by electric arc welding. 

Electric arc welding is inherently a low voltage applica- 
tion. As a rule of source of supply is‘used having a voltage 
of from 60 to 75 volts direct current, and resistance is in- 
serted in the circuit so that 30 to 50 volts is impressed across 
the electrode, as the arc is most stable at that voltage. As 
low voltage direct current is not always available, it is 





necessary in the majority of cases to install suitab! 
erating equipment, consisting of either a d.c. to d 
a.c. to d.c. motor generator set. Under such conditi 
complete equipment required consists of: The gen 
apparatus, a switchboard for the control of generatir 
welding circuits, electrode holders for both carbo: 
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Repatring Locomotive Frame. 


metallic electrodes, protective hoods or masks for operat 
and welding materials such as spare metallic and ca: 
electrodes, flux and filling materials. 

For convenience, the process of arc welding may 
divided into three. distinct parts—preparation of the w: 
striking of the arc, and the manipulation of electrode, filli 
materials, and the article or articles to be welded. T! 
are two methods of welding by the electric arc process 
metallic electrode and the carbon electrode. If the w 
to be made is of considerable size and if strength is not § 
paramount importance, the carbon electrode method y ae | 








Pee a 














600 Ampere, 230 Volt Westinghouse Electric-Welding Motor Generator 
Set. 





produce satisfactory results in less time than required 
the metallic electrode method. The carbon electrode 
always used for cutting. 


If the ultimate strength of the finished weld is important, 
the metallic electrode should be used. It should also be S 
employed if it is essential to have the heating of the worl - 
localized and restricted to a smalfarea. Further, smal 
welds can be executed better with the metallic electrode 
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REFRIGERATING ENGINEER CONDEMNS 
PRESSURE VESSEL WELDING 


Frank L. Fairbanks takes the author of the 
articl i" pho of the article following is the Chief Engineer of 

+. Ou Cold Market and Storage Company of Boston. Its 
careful reading by welding interests is a matter of importance. 
Vr. Fairbanks’ closing paragraph, urging co-operation and edu- 
cation, is in line with Mr. Dunham's continued efforts to get oxy- 
acetylene interests together for the same purpose. 

The importance ef the welding industry organizing for the 
purpose of educating welders and engineers of manufacturing 
plants is, it seems to us, particularly emphasized in Mr. Fair- 
hanks’ article, and while he and Mr. Dunham may disagree on 
some details, a careful reading of both articles will find them in 
accord on this one point—Epirtor. 


“Straight Talk” 


re just received a sample copy of the “Welding Engineer” 
and I have noted a number of things therein which interested 
me greatly, particularly the article entitled, “A Straight Talk 
with the Oxy-Acetylene Industry,” by Mr. Keith Dunham. 
He calls attention to the fact that it was his ‘ ‘pleasure last 
month to listen to an able address by John E. Starr, of New 
York, before the American Society of Refrigerating Engineers, 
in the course of which he defended welding,” 
to say: 
“But while Mr. Starr is favorably disposed toward welding 
there are many of the members of the Society of Refrigerating 
Engineers who severely condemn it.” 
Prof. 


and then goes on 


“Prominent among these 
men is Miller, of the Massachusetts Institute of Tech- 
nology.” 

Some time ago, Prof. Miller, acting in conjunction with Mr. 
Fairbanks, a very well known Refrigerating Engineer, recom- 
mended “that oxy-acetylene welding should not be used for 
tension work except very small diameters, say 4 inches; it is 
not so much that it cannot be done as it is to know that it is 
properly done.” 

“If in the opinion of men as high in the engineering world 
as these two gentlemen undoubtedly are, welding should not be 
used on tension work, what a fine chance the oxy-acetylene in- 
dustry has, in its present state of unpreparedness, of convinc- 
ing a legislature that welding is not at fault, particularly when 
this legislature can quote such eminent authorities as Prof. 
Miller of the Massachusetts Institute of Technology to the 
contrary.” 


He says, “Why do engineers, highly trained in their professions, 
refuse to recognize that oxy-acetylene welding is practical, safe 
and cheap on tension work, if properly done?” and then goes on 
to tell from memory a very badly garbled account of what 
was said at the aforesaid A. S. R. E. meeting by “an elderly 
gentleman, evidently at the head of some refrigerating con- 
struction company,” and “another gentleman addressed by the 
chair as ‘professor’.” The tone of his recollections being such 
as to carry the inference that the members of this society were 
somewhat dense, as well as lacking in knowledge, as to just what 
constitutes a welded joint. 

The elderly gentleman referred to, by the way, is the proprie- 
tor of one of the largest boiler, forge and welding shops in the 
Middle West. 

The State of Massachusetts has a scrap pile dedicated to the 
cause of autogenous welding built up of “samples” which did 
not stand the test and which were furnished by many different 
enthusiastic welders who were each positive that their particu- 
lar weld “could not be told from the solid sheet.” 

He then goes on to say: “Mark you carefully, this society 
is composed of engineers and this welding talk is not one whit 
exaggerated. Do you men in the oxy-acetylene industry won- 
der why tension work is frowned upon by Prof. Miller when 
engineers have so failed to grasp the elemental principles as to 
refuse to recognize the importance of expansion and contraction 


in welding, the trapping of the oxides in the weld, the adjust- 


ment of the flame to a neutral character and the proper prepa- 
ration of the joint to be welded?” 


And further on: “Why wait until some lawyer or farmer who 


doesn’t know steel from cast iron or who wouldn’t recognize 
an oxy-acetylene flame if he met it, draws a bill and has it 
made into a law, which would absolutely prohibit welding, irre- 
spective of how or when or by whom it is executed?” 

Now, Mr. Editor, as { happen to be in the mood to make a 
reply, and the stenographer is not satisfied with the eight hours’ 
work which she has already done and wants to do more for 


her daily wage, I hope you can find space for a little differ- 
ence of opinion. 


First of all, speaking of “ 
with this man Fairbanks, 
small diameter, say 


Prof. Miller acting in conjunction” 
I have no recollection of the “very 
4 inches” part of the statement, and while 
I have no authority to speak for Prof. Miller, I do hasten to 
assure you that he has been informed about “the importance of 
expansion and contraction in welding, the trapping of the 
oxides in the weld, the adjustment of the flame to a neutral 
character, and the proper preparation of the joint to be welded,” 
as well as the details of Molecular Physics which relate to the 
process of welding, including the qualifying influences of “ther- 
mal disturbance in the vicinity of the weld.” I speak quite posi- 
tively of this, inasmuch as I have discussed these subjects with 
him a number of times, and he has never denied having knowl- 
edge of them, in fact he admits it. 

In relation to the density and possible antagonism of members 
of the A. S. R. E. I would suggest that they should’ average 
well in intelligence with members of like societies. However, 
I have myself often noted the great difference in intellect, be- 
tween the man that agrees with my opinions and the man who 
does not. 

A number of members are heads of large manufacturing 
plants in which there are welding departments having the best 
equipment, and doing excellent work, and I think I can safely 
say that the society as a whole is deeply interested in the suc- 
cess of autogenous welding, especially .of pressure vessels, in 
tension, particularly because of the_défficulty-im-the, making and 
keeping tight of riveted joints sybjett to sees — es of 
refrigerating liquids and gases« 


So much the case, but this: is not what 


has induced me to work overtime to make reply’ to Mr: Dun- 
ham who says in the same pardgraph,: on’ page. 34, “We don’t 
want fool legislation,” and then; “We all realize that’ daily: 
some inexperienced welder is tackling a-job about which he 
knows nothing and that the failure of his weld may endanger 
life.” 

This is certainly to the point and I agree with both statements 
heartily, but I submit that while only the most careful and 
wise legislation should be adopted, hampering the manufacturer 
as little as possible, after making safety the main feature, a con- 
tinuation of the conditions as stated, until a serious accident 
occurs, do more to produce “fool legislation” than any 
other means in sight at present. 

I have in mind a conversation which I had recently with a 
manufacturer who does a large amount of welding by the oxy- 
acetylene process, a goodly proportion of which is pressure 
vessel work, large and small. 

In speaking of labor troubles at his plant he said he found it 
“very difficult to fill the places of his welders, having tried to 
break in new men with the result that most of the work so ob- 
tained was fit only for the scrap heap.” 

Every now and then I find myself wondering how much of 
that work got out to the user and is now subject to high pres- 
sure in every day service. 

Perhaps you are now beginning to see why welded “tension 
work is frowned upon by Prof. Miller,” acting in conjunction 
with this man Fairbanks, who, by the way, have not “failed to 
grasp the elemental principles, etc., etc.” It may be that this 


(Continued on page 87) 
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$134.89, whereas the expenditure would have been $869.58 if 
former methods had been used. Some idea of the great 


savings that may be effected by the use of electric arc weld- 
ing may be obtained from the accompanying table, which has 
been compiled by the Westinghouse Electric & Mfg. Com- 
pany of East Pittsburgh, Pa., from the records kept by the 





shop using the Westinghouse company’s equipments, and 
represent cases met with in daily work. The shop in question 
is one maintained by a large railroad. Similar savings are 
being effected daily in other industries, but as the railroad 





Self-regulating Welding Generator. 


companies, due to the large amount of repair work they 
handle, must necessarily keep the most accurate records of 
repairs made, such a case is taken as typical of the results 
that may be accomplished by electric arc welding. 

Electric arc welding is inherently a low voltage applica- 
tion. As a rule of source of supply is'used having a voltage 
of from 60 to 75 volts direct current, and resistance is in- 
serted in the circuit so that 30 to 50 volts is impressed across 
the electrode, as the arc is most stable at that voltage. As 
low voltage direct current is not always available, it is 


necessary in the majority of cases to install suitabl 
erating equipment, consisting of either a d.c. to duc. 
a.c. to d.c. motor generator set. Under such conditio 
complete equipment required consists of: The gens 
apparatus, a switchboard for the control of generati: 
welding circuits, electrode holders for both carbo: 





Repatring Locomotive Frame. 


metallic electrodes, protective hoods or masks for operat 
and welding materials such as spare metallic and car 
electrodes, fluxand filling materials. 

For convenience, the process of arc welding may 
divided into three distinct parts—preparation of the w 
striking of the arc, and the manipulation of electrode, fill 
materials, and the article or articles to be welded. TI! 
are two methods of welding by the electric arc process 
metallic electrode and the carbon electrode. If the w 
to be made is of considerable size and if strength is not 
paramount importance, the carbon electrode method 














600 Ampere, 230 Volt Westinghouse Electric-Welding Motor Generator 
Set. 


produce satisfactory results in Jess time than required 
the metallic electrode method. The carbon electrode 
always used for cutting. 


If the ultimate strength of the finished weld is important, 
the metallic electrode should be used. It should also be 
employed if it is essential to have the heating of the work 
localized and restricted to a smalfarea. Further, small 
welds can be executed better with the metallic electrode. 
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REFRIGERATING ENGINEER CONDEMNS 
PRESSURE VESSEL WELDING 


Frank L. Fairbanks takes the author of the “Straight Talk” 
map po ‘of the article following is the Chief Engineer of 
the Cahill Cold Market and Storage Company of Boston. Its 
oreful reading by welding interests is a matter of importance. 
Mr. Fairbanks’ closing paragraph, urging co-operation and edu- 
cations is in line with Mr. Dunham’s continued efforts to get oxy- 
acetylene interests together for the same purpose. — 

The importance ef the welding industry organizing for the 
purpose of educating welders and engineers of manufacturing 
plants is, it seems to us, particularly emphasized in Mr. Fair- 
heal article, and while he and Mr. Dunham may disagree on 
some details, a careful reading of both articles will find them in 
accord on this one point—Enrrtor. 
ae just received a sample copy of the “Welding Engineer” 
and I have noted a number of things therein which interested 
me greatly, particularly the article entitled, “A Straight Talk 
with the Oxy-Acetylene Industry,” by Mr. Keith Dunham. 

He calls attention to the fact that it was his “pleasure last 
month to listen to an able address by John E. Starr, of New 
York, before the American Society of Refrigerating Engineers, 
in the course of which he defended welding,” and then goes on 
to say: ; 

“But while Mr. Starr is favorably disposed toward welding 
there are many of the members of the Society of Refrigerating 
Engineers who severely condemn it.” “Prominent among these 
men is Prof. Miller, of the Massachusetts Institute of Tech- 
nology.” 

Some time ago, Prof. Miller, acting in conjunction with Mr. 
Fairbanks, a very well known Refrigerating Engineer, recom- 
mended “that oxy-acetylene welding should not be used for 
tension work except very small diameters, say 4 inches; it is 
not so much that it cannot be done as it is to know that it is 
properly done.” ; 

“If in the opinion of men as high in the engineering world 
as these two gentlemen undoubtedly are, welding should not be 
used on tension work, what a fine chance the oxy-acetylene in- 
dustry has, in its present state of unpreparedness, of convinc- 
ing a legislature that welding is not at fault, particularly when 
this legislature can quote such eminent authorities as Prof. 
Miller of the Massachusetts Institute of Technology to the 
contrary.” 

He says, “Why do engineers, highly trained in their professions, 
refuse to recognize that oxy-acetylene welding is practical, safe 
and cheap on tension work, if properly done?” and then goes on 
to tell from memory a very badly garbled account of what 
was said at the aforesaid A. S. R. E. meeting by “an elderly 
gentleman, evidently at the head of some refrigerating con- 
struction company,” and “another gentleman addressed by’ the 
chair as ‘professor’.” The tone of his recollections being such 
as to carry the inference that the members of this society were 
somewhat dense, as well as lacking in knowledge, as to just what 
constitutes a welded joint. 

The elderly gentleman referred to, by the way, is the proprie- 
tor of one of the largest boiler, forge and welding shops in the 
Middle West. 

The State of Massachusetts has a scrap pile dedicated to the 
cause of autogenous welding built up of “samples” which did 
not stand the test and which were furnished by many different 
enthusiastic welders who were each positive that their particu- 
lar weld “could not be told from the solid sheet.” 

He then goes on to say: “Mark you carefully, this society 
is composed of engineers and this welding talk is not one whit 
exaggerated. Do you men in the oxy-acetylene industry won- 
der why tension work is frowned upon by Prof. Miller when 
engineers have so failed to grasp the elemental principles as to 
refuse to recognize the importance of expansion and contraction 
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in welding, the trapping of the oxides in the weld, the adjust- 
ment of the flame to a neutral character and the proper prepa- 
ration of the joint to be welded?” 

And further on: “Why wait until some lawyer or farmer who 
doesn’t know steel from cast iron or who wouldn't recognize 
an oxy-acetylene flame if he met it, draws a bill and has it 
made into a law, which would absolutely prohibit welding, irre- 
spective of how or when or by whom it is executed?” 

Now, Mr. Editor, as I happen to be in the mood to make a 
reply, and the stenographer is not satisfied with the eight hours’ 
work which she has already done and wants to do more for 
her daily wage, I hope you can find space for a little differ- 
ence of opinion. 

First of all, speaking of “Prof. Miller acting in conjunction” 
with this man Fairbanks, I have no recollection of the “very 
small diameter, say 4 inches” part of the statement, and while 
I have no authority to speak for Prof. Miller, I do hasten to 
assure you that he has been informed about “the importance of 
expansion and contraction in welding, the trapping of the 
oxides in the weld, the adjustment of the flame to a neutral 
character, and the proper preparation of the joint to be welded,” 
as well as the details of Molecular Physics which relate to the 
process of welding, including the qualifying influences of “ther- 
mal disturbance in the vicinity of the weld.” I speak quite posi- 
tively of this, inasmuch as I have discussed these subjects with 
him a number of times, and he has never denied having knowl- 
edge of them, in fact he admits it. 

In relation to the density and possible antagonism of members 
of the A. S. R. E. I would suggest that they should’ average 
well in intelligence with members of like societies. However, 
[ have myself often noted the great difference in intellect, be- 
tween the man that agrees with my opinions and the man who 
does not. 

A number of members are heads of large manufacturing 
plants in which there are welding departments having the best 
equipment, and doing excellent work, and I think I can safely 
say that the society as a whole is deeply interested in the suc- 
cess of autogenous welding, especially,.of pressure vessels, in 
tension, particularly because of the déficulty-in-the, making and 
keeping tight of riveted joints subject to higher pressures of 
refrigerating liquids and gaseso ; FLOM =. 

So much for the “ethics” of the case, but this‘is not what 
has induced me to work overtime to make reply’ to Mr: Dun- 
ham who says in the same paragtaph,- on page. 4, “We don’t 
want fool legislation,” and then; “We all realize thaf daily: 
some inexperienced welder is tackling a-job about which’ he 
knows nothing and that the failure of his weld may endanger 
life.” 

This is certainly to the point and I agree with both statements 
heartily, but I submit that while only the most careful and 
wise legislation should be adopted, hampering the manufacturer 
as little as possible, after making safety the main feature, a con- 
tinuation of the conditions as stated, until a serious accident 
occurs, will do more to produce “fool legislation” than any 
other means in sight at present. 

I have in mind a conversation which I had recently with a 
manufacturer who does a large amount of welding by the oxy- 
acetylene process, a goodly proportion of which is pressure 
vessel work, large and small. 

In speaking of labor troubles at his plant he said he found it 
“very difficult to fill the places of his welders, having tried to 
break in new men with the result that most of the work so ob- 
tained was fit only for the scrap heap.” 

Every now and then I find myself wondering how much of 
that work got out to the user and is now subject to high pres- 
sure in eVery day service. 

Perhaps you are now beginning to see why welded “tension 
work is frowned upon by Prof. Miller,” acting in conjunction 
with this man Fairbanks, who, by the way, have not “failed to™ 
grasp the elemental principles, etc., etc.” It may be that this 

(Continued on page 37) 








REMINISCENCES of a WELDE 


Each With a Moral—Ill. That 


Iron 


Last 


CS eee the troubles of the repair welder. Not the 

specialist in the big city job shops who is a cracker jack 
on aluminum but who doesn’t know how steel looks under the 
flame; nor yet the sheet metal welder each day doing the 
same class of welding with the same size tip and the same 
clamps to hold the sheets. 


A repair welder must weld all metals. Each job is differ- 
ent than the one before. He may have just finished a small 
cast iron typewriter part and be about to start on a marine 
engine lower half of crank case. The casting is perhaps 
eight or ten feet long, it is quite badly broken and it is one 
of those many-ribbed cases. It is a dull, lusterless gray in 
color. Previous experience has taught the repair welder that 
here is a job to handle carefully if he is to avoid failure. And 
the job next to be welded is perhaps a piece which looks like 
a drop forging but which may be cast or malleable. 


With his text book at hand and with the experiences of his 
brother welder in mind as related through his trade paper, 
the repair welder of today is in a lot happier position than 
was the repair welder of the earlier days, before text books 
were printed. But now as then he must have a natural ten- 
dency to analyze, to think quickly and to act; and the repair 
welder, taken by and large, is necessarily a man of consid- 
erable judgment, whose acquaintance if you please, is a thing 
to be cultivated, for his knowledge is great. If he doesn’t 
know something about foundry practice, of boiler making, 
automobile construction, machine shop work and have a smat- 
tering of all things in the metal industry, he isn’t a repair 
welder. He is perforce a man of much learning in all things 
pertaining to metal and before the great improvements in the 
construction of automobiles in the last few years, his judg- 
ment on quality of cars was to be sought after by the pros- 
pective buyer. 


He it was who knew that Whiz had a weak chassis; that 
the differential housing on the Streak was flimsy; that the 
driving gears in the Four-Flusher, advertised by its makers 
as nickel steel, was simply soft steel and would not wear 
over a couple of thousand miles; and that the rear construc- 
tion on the Cheese had a habit of trying to catch the forward 
wheels, resulting in the smashing of the drive shaft and the 
tearing open of the transmission case. These things he 
learned, not from the catalogues of the manufacturers, but 
from Old Man Experience in the welding shop, where day by 
day, come not only the results of carelessness but of weak 
construction. 


Consider therefore the troubles of the repair welder; but 
in considering them, remember that day by day the repair 
welder accumulates and stores away information of much 
value. 


Back in 1909, when I had considerable more faith in what 
I read than I have now but which even then was beginning 
to be shattered, I thought that a crank shaft, for instance, was 
always steel. Manufacturers always said it was and I be- 


lieved what they said. After meeting up with some dozens 
of broken malleable iron ones in the welding business, I feel 
like taking an oxy-acetylene torch in my hand and melting 
a small section of any material before accepting anyone's 
word as to the character of any particular metal. 





Connecting Rod 


A long distance telephone call one morning from a m 
ery house some hundred miles away anxiously inquir 
we could weld in a hurry and guarantee a big connecting 
Yes, of course we could. If they shipped it that mo: 
could we by any possible means weld it the same day an 
it on that night’s express back to them? Possibly. Pe: 
we'd have to work overtime and truck it down to the 
but if they were willing to pay for all these things, we th: 
we'd be able to give them the desired service. At about 
time, we would very gladly have agreed to weld the Lib 
Bell, or to make the attempt at least if someone agre 
pay us enough to make the gamble worth while. Wi 
parting admonition to be careful to get the proper stre 
in the weld and urging speed, the party on the other en: 
the line hung up and along about the middle of the after: 
the awaited connecting rod showed up. 


It was about six feet long and until the burlap was 
wrapped, we thought we were going to have a good 
weld. The break, however, was on the end through which t! 
shaft runs and was perhaps a couple of inches wide and about 
an inch thick. There was apparently nothing new or nove! 
about this job, so with instructions to the welder to bevel 
out the break with the cutting torch and weid it up, I stay 
in the office and the welder dragged the connecting rod ou! 
to the welding room. In the course of ten or fifteen minutes 
back came the welder with a puzzled expression on his fa: 
and with the information that “there’s something queer about 
that thing, I can’t cut it.” A brief test with the cutting torc 
bore out his ideas; the oxygen stream when thrown upon th: 
heated edge had but little effect—it made a slight start appa: 
ently and then stopped. Taking a file, we found that t 
metal was quite soft and then with a hacksaw, we ran dow! 
a cut on an angle to the break and with the one cut form: 
a bevel, the metal coming out in one piece. Then with this 
piece on the welding table, I melted a small portion of it wit! 
the torch and it proved to be cast iron; that is, it proved t 
be by every means which we knew of determining character 
of metals, which was the flame. 


With a preheating torch playing on the break, we made 
the weld, using cast iron for the feeding-in rod and after 
building up the welded section considerable, we allowed it ‘ 
cool slowly, re-wrapped the connecting rod in the burlap and 
sent it on its way. Then I began to worry. Great snakes! 
Supposing that it was some kind of special steel which we had 
never heard of and that our cast iron weld would let go and 
break out the cylinder head nad perhaps kill someone. ‘S: 
back to the welding room I went and tackled the small piec: 
which we had sawed out to form the bevel. We welded o: 
some cast iron, sawed it sectionally and found no hard spots 
and no apparent difference between the metal which had 
been added from the welding rod and the original meta! of 
the connecting rod. Then I sat down and wrote a lon: 
letter, the basis of which was about as follows: 

“We shipped the connecting rod to you tonight but want ' 
tell you that we were amazed to find that the metal is cast 
iron and not a high grade steel, as you advised us. \ 
welded it up with cast iron and reinforced the weld consi< 
erably so that now the rod is much stronger in that sectio: 


than it was originally. Nevertheless we feel that we shou!’ 
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se you that in our opinion cast iron should not be used 
this purpose because of its brittleness. Our usual guar- 

-ee holds good, however, in this instance. 

" cyidently the express delayed the shipment enroute some- 
vhere because the next afternoon back came a three page, 
ngle space typewritten letter, written by the manager of the 
achinery house but sent on its way before they received the 
nnecting rod. Summed up, this letter read about like this: 

“We too would be ‘amazed to find that the metal is cast 
- on and not a high grade steel’ did we not know how foolish 
your statement is and did it not show conclusively your lack 
of metallargical knowledge. We have been representing the 
factory which built the engine of which the connecting rod is 
a part, for over forty years and we know their reputation so 
well that it is inconceivable that a connecting rod from one of 
their engines would be anything but the finest steel money 
could buy. We are very proud of our reputation and theirs 
and will not allow you to jeopardize it without warning that 
we will prosecute you for libel. Of course we will not use 
the connecting rod which you have undoubtedly spoiled but 
will have the factory send for another one and will know 
enough in the future not to send you any more business.” 

To which we replied that we stood pat; that the connecting 
rod was cast iron and that we didn’t give a hurrah whether 
they gave us any more business or not; that we did not say 
that this particular rod was the one originally shipped with 
the engine and that it might have been cast by some user. 
Furthermore we didn’t profess to be metallurgists but that 
we did know the welding business and that the blamed thing 
was cast iron and not steel. About every third line of our 
letter reiterated that the connecting rod was cast iron—you 
see we weren’t quite positive ourselves and probably were 
encouraging ourselves by saying over and over that we were 
right. 

A couple of days passed and then another letter and—oh! 
joy! He crawled. Humbly apologizing for his previous letter 
and saying that only a cursory examination was necessary to 
determine that we were correct, the machinery house man- 
ager stated that the connecting rod was sure enough cast 
iron and that he was demanding an explanation from the 
factory. 

The mora! to this little tale might be the old one of “First 
be sure you're right; then go ahead.” But from the welder’s 
staindpoint the better one it seems to me follows: 

Moral: In Determining Character of Metals, You Can’t Fool 
the Oxy-Acetylene Flame. 

Next month: The Man Who Wouldn’t Learn. 





JOB WELDING SHOP EXHIBITS AT NEW YORK 
AUTOMOBILE SHOW 


One of the exhibits at the New York Automobile Show 
last month which attracted considerable attention was that of 
the Bournonville Welding Company of New York City. 

This concern operates one of the largest job welding shops 
in the East, specializing on automobile repair work. The 
character of the exhibit was such to attract the attention of 
the car driver, garage owner and needless to add, the welding 
man. 

Worn or broken parts of the automobile, from the radiator 
to the rear housing, were shown in “before and after” weld- 
ing treatment and two representatives were on hand to ex- 
plain to visitors the object of the exhibit. 

In one of the booklets handed out is a phrase which is 
worth reading by everyone interested in welding. “Anything 
that is worth welding is worth welding well.” 

One other sentence which may be of interest to some job 
welders is as follows: “Crank shafts welded and guaranteed.” 

C. B. Gale is president and manager of the company which 
employs about forty men. Shops of this character are doing 
much toward increasing the use of the oxy-acetylene process 
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because the management is careful to turn out good work 
with the right kind of a guarantee behind it. Mr. Gale is to 
be commended for his progressiveness in bringing his job 
welding shop to the attention of the automobile using public 
and the oxy-acetylene industry is to be congratulated in 
having a man of Mr. Gale’s ideas as a user of the system. 


EXHIBITS OF WELDING APPARATUS AT NEW 
YORK AUTO SHOW 


Probably for the reason that all automobile repair shops 
recognize the value of the oxy-acetylene process, there were 
few exhibits of apparatus manufacturers at the New York 
Automobile Show. Other than the Prest-O-Lite Company, 
which can always be counted upon to bring to the attention 
of the public the uses of oxy-acetylene; the only other exhib- 
itors were the Cox Brass Manufacturing Company of Albany 
and the Stewart Sales Company of Chicago. 








THE WELDING INDUSTRY 


It would be neither correct nor fair to assume that simply 
getting an oxy-acetylene welding outfit is all the smith needs 
to make an important addition to his business and profits. 

He must first learn to operate it and then let his patrons 
and the public know that he can mend or cut anything in the 
line of metals that is likely to require it. 

An intelligent workman who has carefully read the instruc- 
tions sent out by the manufacturer with every outfit sold 
should be able to do good work after a little practice, togeth- 
er with patience and perseverance. 

First let it be understood that this welding must not be 
confused with soldering or brazing. Acetylene welding is 
fusing the parts into a solid piece of the same structure 
and character as the original. Soldering or brazing is simply 
sticking the broken parts together, as it were, with another 
metal having adhesive qualities. The mended part is, of 
course, far weaker than the original. In oxy-acetylene weld- 
ing the parts may be built up so that they are even stronger 
than the original if so desired. 

The blacksmith who has an idea that the oxy-acetylene 
welding operation is not the best and most successful method 
ever devised of mending or cutting broken parts of metal, is 
indulging in an error. Also, the smith who imagines that he 
can go ahead haphazard without thought, instruction or prac- 
tice and do satisfactory work, is bound to be disappointed. 

But one thing is sure: The smith who goes into it intel- 
ligently and thoughtfully will soon find it a most desirable 
and profitable part of his business. This is the age of machin- 

ery and the age of metals. Farm machinery and household 
machinery are rapidly increasing in use. Such machinery is 
bound to get broken and will require mending. When the 
public learns that the smith can make it as good as new 
and do it quickly and at little cost, there will be constant 
call for it to be done.—Blacksmith and Wheelwright. 





The building up of worn parts of frames that may be cut 
by spring hangers and other appliances is coming rapidly 
into use, as well as the stirrups of driving boxes and other parts 
subject to excessive pressure and consequent deterioration, may 
in a short time be made as good as new. Generally speaking, 
in the complete overhauling of a locomotive, which occurs at in- 
tervals of about a year and a half of regular service involving a 
running of 50,000 or 60,000 miles, a great economy is effected 
by the use of the electric arc welding process. A new back flue 
sheet is becoming more and more necessary in recent service, 
and this important piece of work is greatly facilitated by the 
use of the electric arc, and in the application of patches, when 
necessary; almost a double period of service can be got out of 
the modern locomotive boiler, when it has been so equipped. 
The advantages secured by this form of welding are only now 
in the earlier stages and as the field to be covered is wide, one 
may expect to see numerous improvements. 
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Real Co-Operation. 


W E have recently said a few things about co-operation, 

and in our last issue a member of the trade pointed out 
some very good reasons why the welding industry should 
pull together. When we speak of co-operation we refer to 
electrical as well as oxy-acetylene interests. If the boiler 
people, for instance, believe a welded seam to be dangerous, 
it is poor business for an electrical man to advance the 
argument that, while an oxy-acetylene seam may be unsatis- 
factory, an electrically welded seam can be depended upon. 
First of all, let’s pull for welding, and may the device take 
the hindmost. An editorial in a recent issue of a national 
publication illustrates our idea perfectly: 

“If a man is selling lead pencils, first of all he wants 
people to use lead pencils, and in that basic respect his 
interest is identical with that of his competitors. He ought 
to be working heartily with them in every legitimate means 
of promoting the lead-pencil habit. 

“The principle applies in many cases where it is not so 
obvious. Banks generally opposed postal savings, in which 
they saw nothing but competition with themselves. At 
present, deposits in postal-savings banks are increasing at 
the rate of a million dollars a week. At the latest report 
there were six hundred and sixty thousand depositors in these 
institutions, with more than a hundred million dollars to 
their credit. 

“Meantime deposits in other savings banks have increased 
as never before. Far from injuring other savings banks, 
postal concerns have helped them. They have got some 
hundreds of thousands of persons into the habit of saving 
and made them potential bank customers. They have en- 
larged the common market. 

“Savings banks and life insurance companies are in the 
same general line of trade. Both have something to sell 
to those who should make provision for the future. Their 
tendency has been to regard each other somewhat as com- 
petitors; but they ought to work heartily together on the 
sound principle that whatever either of them can do to en- 
large the market for their common article—namely, provi- 
sion for the future—will ultimately benefit both. 


“There is a lot of this purblind competition—for exan 
fratricidal jealousies between railroad and trolley, n 
papers and periodical publications, gas and electric light. 
pull together to enlarge the common market would be n 
to the point. 





As It Should Be 


T is gratifying to us to note that manufacturers of prod: 

employing welding in their construction are recogni: 
the value of impressing upon their prospective buyers 
superiority of welded construction. 

It is pleasant to see a filing cabinet manufacturer emp! 
size that his corners are welded; to find a full page adv: 
tisement of window sash telling that oxy-acetylene insu: 
strength and rigidity; that an automobile accessory has | 
riveted joints but is all welded; and that a fireproofing c. 
struction is all one-piece due to its welded joints. 

This is as it should be. Welding is coming into its ow 
for some purposes. Thousands of uses are still to come. A; 
the good work is helped along by the publicity which manu 
— are beginning to give welding, as publicity alway 

elps. 





Welded Steam Car 


Cy = of the exhibits at the Automobile Shows around whi 

the crowds congregated was that of the Doble steam ca; 
The construction of the engine of this car was made possib| 
through the proper use of the oxy-acetylene flame, there bein: 
hundreds of welds in the boiler. 

It is interesting to note that at a meeting of automobile eng 
neers in Cleveland, Mr. Doble, the designer of the car. in a: 
swering the questions of engineers, stated that bursting tests oi 
tubes of the boiler showed that at between 8500 and 9000 Ibs 
pressure per square inch the tubes ruptured at a place remot: 
from the weld. This is an interesting example of tension weld 
ing on small diameters and is conclusive evidence that ox, 


acetylene welding may be safely used if proper attention is paid 
to details. 





The First Year 


HE WELDING ENGINEER has concluded the first yea 

of its history. We think we have a right to feel proud 
of our first year’s work. We believe we have demonstrated our 
usefulness and our capacity to help the welding industry. 

It is not our purpose to grasp this opportunity to tell you 
how many subscribers we have lured into our fold, nor do we 
intend to tell of the many advertisers we have induced to look 
kindly upon the dotted line. On the contrary, we wish to ex- 
press our thanks, in fact, to the many members of the craft who 
have done so much this first year, to help their fellow welders. 
The man who has knowledge of welding and who is sufficiently 
broad-minded and unselfish to impart that knowledge unto others, 
is an ornament to his profession. There are men we regret to 
say, who believe in permitting others to go their way, make the 
mistakes common to all, and profit by experience. 

We are doing our utmost to spread the gospel of the efficiency 
of welding and cutting. Won't you co-operate with us? 





Let’s Face the Music 


WE understand some of the big men in the welding in- 
dustry have not taken an active interest, or at least an 
active part, in the deliberations of certain engineering organ- 
izations for the reason that they distrust the ability of weld- 
ers as a class. If this is true it is only one more reason 
why some central controlling body is necessary. There are 
good welders. Why can’t we put them on record? 
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Hints for the Welder 


When you finish an interesting piece of work, can you set down on paper 
the manner in which you went about the job, how you prepared the work 
and how the job was done? Have you learned some little stunt every 
welder ought to know? Contributions to this department are paid for. 
Write it down any old way—I’ll polish it up. Makearough pencil sketch 
and our draughtsman will fix it up fine. Line drawings are more practi- 
cal than photographs. Do it today—the men on the firing line are waiting. 

L. B. Mackenzie, Editor. 











WELDING CYLINDERS 


Editor: In your January paper we note the replies you 

make to inquiries from Mr. Geo. M. Hamilton and Mr. Wm. 
Trontners in reference to welding cracked cylinders and we 
differ with you very muchly. We have been there good and 
strong and now we have practically no trouble in repairing 
cracks of this kind permanently and without warping the 
cylinders. In the early part of our welding we undertook to 
weld a pair of Buick cylinders, both cracked on the outside. 
We heated the cylinders, top down, and after working on 
same four days got the weld to hold, but when the poor 
fellow got the cylinders they looked more suitable for a 
pile driver than for an automobile and he then had to return 
them to us in order to have the pistions fitted. Of course 
we never get two jobs exactly alike, but the same general 
principle will apply to all. First, the metal in cooling should 
always contract against the weld and the parts should always 
be preheated with this in view. In welding a cylinder you 
- have always got to take care of the warping and it should 
be cooled just as heated. In welding automobile cylinders, 
or steam cylinders, we place the cylinder’s BASE down over 
a small charcoal fire, so arranged that each cylinder will get 
about the same amount of heat im it, regardless of where the 
break is, and then cover the whole with asbestos paper so 
that but little or no heat will escape nor draft hit the cylin- 
ders. We gradually increase the heat, taking from two to 
four hours until the top part of the cylinders are hot enough 
to fry oil freely but not red. We then turn the cylinders 
so that the crack is over the fire and again increase the heat 
until the part to be welded is hotter than the rest of the 
cylinder, but still not red. Then turn the cylinder over, all 
the time keeping it well covered all over with asbestos paper, 
and make the weld. As soon as the weld has been made we 
replace the weld in the fire, and blow up the fire slowly until 
the weld has darkened. We then replace the cylinders over 
the fire as we first started, base down and get them as near 
the original heat as possible which only takes a few minutes. 
As soon as we have done this we put them on the floor and 
quickly cover them with an asbestos lined box to cool and 
the job is done, except to emery off the rough where the 
weld was made. We have never had a weld crack or a 
cylinder warp when treated in this way and we have worked 
them from 2 in. in diameter to 22 in. and from one cylinder 
to blocks of four. This may not be according to theory but is 
according to fact. We have tried a little of everything for 
preheating but the heat from charcoal seems to have an 
affinity for metal that we have not found in anything else. 
We find cooling as important as preheating and we use 
nothing but charcoal for that purpose. 


= HNN RM 


If this letter is not too long and too rambling suppose you 
print the same in the Engineer. J. W. Gannon, 
Southern Welding Co. 





Spoke Welding. 
Editor: 


Find enclosed a pencil drawing of a cast iron wheel. We 
wish to know what method to use to do the job as to pre- 
heating. The spokes that are marked at hub represent the 
break. There are no breaks in the rim. --The spokes have 
S. B. Finegan. 


pulled away from the hub about x in. 
Answer: 





























This job may be done by preheating the ‘im in that sec- 
tion marked from A to B. This preheating should be com- 
paratively light, a very dull red being amply sufficient. This 
will open up the breaks and the welds may then be made, 
and if necessary the hub at that portion in the vicinity of 
the break may also be preheated. 

Another method of doing this would be to cut the rim 
in two places, each cut close to the end of each broken 
spoke, preheating one side of the hub in order to save gas 
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and to more easily fuse the material, allow to cool, then 
make the welds in the rim which have been cut.—Editor. 





A BIG FLY WHEEL 


Editor: I am enclosing two small photos of a fly wheel 
which may be of interest. It will give some idea how a job 
of this description can be repaired out of doors. You will 
notice the break was through the hub, from the edge of 
the keyway and, included a piece of a spoke. 

I drove four iron stakes in the ground, secured the wheel 








Fig. 1. Method of Preheating Large Fiywheel. 


by chains, chipped out the fracture, made a temporary plat- 
form from 2x4 scantlings and built two furnaces on each 
side of spoke affected. The fracture separated about % in. 
two hours after furnaces were started, when job was welded. 
After welding, job was well covered at hub. This wheel has 
been in operation since (seven months) every day and does 
fine. 

I can’t understand how G. A. Raguse is able to weld his 
wheels by the method he described in the January issue. 
I keep the spoke as cold as possible to prevent expansion. 





Fig. 2. Showing Break in Hub. 


Notice in Fig. 2 that there is no fire at spoke. In fact I had 
wet asbestos at this point. 

Would like to pass a remark about grinding plates, men- 
tioned by the Southern Welding Company. I find these are 
purchased too cheap to weld any more. Also these are to be 
glass hard to be effective in use; it spoils them to preheat. 
I have no trouble in welding these. I do them as you sug- 
gest only as they are dished. I have plates to fit, but I had 
to quit, as they are too soft at the weld.—I. Jackson. 
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PREHEATING OUTFIT 


Editor: Illustration No. 1 shows my preheating 
with kerosene burners, one directed on brick furnace, b 
on revolving table. Burner is on swinging arm, mov 
nearer or farther away from work, while burner support 
be raised or lowered on pipe which is welded to the st 
Duplicate burner can be seen at the right, raised up out 
the way. 

No. 2 is the detail of stack and hood to carry away sn 
and gases. Stack is 28 ft. high, 14 in. in diameter; 
dentally was made of old gas scrubbers 7 ft. long, wel 
into one length. The chain pull damper is in the stack t 


Fig. 1. Preheating Outfit of Geo. L. Howell. 


shut when not in use because heating stove pipe is co! 
nected to the stack, damper is weighted and will stay ope: 
or shut. The support for burners is shown and one burner 
is folded against the wall out of the way. 

The hood just clears my head and the stack rests on the 
floor, making it unnecessary to build a support for it 

Now all this is very plain to me but I doubt very much 
if it will be to the readers, but what I am trying fo tell is a 
rig that can be used on a variety of work and can be kept 
going while the welding is being done, that is you don’t F 
have to hurry; if you want to rest just move the burner ove: * 
on your work and keep it hot; if your glasses get so hot 
they burn you take a rest. I have had enough work doing 
some of the jobs with this very convenient outfit and don’t 
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understand how some men pull off the stunts they do with Ey 
a charcoal fire in a small closed room, some people commit 3 
suicide by placing a small charcoal fire beside their bed. j 
Maybe the photos will give some one an idea of my pr« Ae 
heating outfit and in some way will help him fix up a mor ‘ 
convenient rig. If so, I will feel that I have done some good a 
The trouble is, welders cannot write and writers cannot = 
weld. Geo. L. Howell iz 
LOCOMOTIVE SUPERHEATER UNITS 
Editor: I have been welding Locomotive Superheater 
Units with such success that I have been asked by one ot 
our foremen to write a few lines in regard to this line of 
work. ae 
I am not an acetylene welder but thought that some on: es 
might profit by my experience. Bs 


I notice that some operators have an idea that all that 
is required is to have a flame on the end of the torch and 
melt some metal on the end of the unit. It makes no dif- 
ference what kind of a flame it is, just so long as it melts 
the metal on the end of the unit. 

I have seen units with enough metal on them to weld a 








Some operators have 
.n reinforce the unit by welding a quantity of metal on it. 
in this case, I find the unit full of pin-holes due to the non- 


iozen units properly. an idea they 


skilled operator. A quantity of metal on a unit in this 
manner takes up the air space in the flue and soon burns 
off and bursts open worse than before. 

All operators who have welded Locomotive Superheater 
Units know that there is an alkali which forms in the end 
of the unit. I find that the larger the crack in the unit, the 
more alkali there will be in it. 

Few operators remove this alkali before welding, which 
should by all means be done, as it will cause pin-holes by 
the dozen, and the unit when being welded will iook like a 
sponge. This alkali can be easily removed by heating the 
unit, driving a chisel in the crack and with a hook, pull out 
the chunks of alkali. Then, again heat the unit and close 
the crack with a small hammer and weld. 
I find to be the best for this work. 

To weld a unit properly, according to my experience, 
first remove all cinders and scales from the end of the unit 
by the use of a small tinner hammer; second, observe the 
size of the crack, if it is a small one and not gapped open 
it will be safe to weld as there is little chance of any amount 
of alkali in the end of the unit. If unit is bursted wide 
open I most always find a quantity of alkali in it which should 
be removed before welding. Heat the crack, if gapped open, 
and close with your hammer and weld the crack. Do not 
run metal all over the end of the unit, trying to reinforce 
it, as this will cause the flue to be about stopped up and not 
allow air space between unit and flue when in service. 

The boilermakers are making a cap of charcoal iron which 
is about 2% in. in depth by 3/16 in. in thickness. This cap 
is made to drive on the end of the unit tight when heated. 
We then weld edge of cap to unit. This makes a smooth 
job, also reinforces the unit and takes up little of the air 
space when unit is in its place in the flue. 

These caps don’t seem to burn off as bad as a quantity 
of metal melted on end of unit. Be sure you have the proper 
welding rods for wrought iron welding. Not common 
wrought iron, as this iron is not prepared for this work. 
Have your torch burning properly. 


A tinner hammer 


C. E. Pierson. 





CAST IRON DIFFICULTIES 


Editor: I have been welding only about nine months and 
had only about four days instruction from an experienced 
operator when beginning. So you see my trouble may seem 
very simple to an experienced welder. 

I welded a center bearing casting for a geared tocomotive 
truck, the metal was about 2 in. thick and the casting weighed 
about 300 Ibs. I had trouble in getting the metal to fuse; 
in one place especially it seemed to oxidize so fast I could 
not get it out of the way, a thick crust would form on the 
surface and a few drops of metal would “sweat” through the 
crust at a time. I would gouge it out and it would form 
again before I could fuse the metal. In fact I could never 
get it to puddle satisfactorily where this oxide formed. The 
casting was very hard, I noticed, when chipping the bevel. 


I finally got it welded but am not satisfied with the job. 
Please tell me what the,cause of the trouble is and how I 
can overcome it. I have what is considered a good torch and 
generate my own acetylene gas. I do not think my flux is 
anything extra but it works pretty well on the average cast 
iron.—W. A. Bennett. 

Answer: Your trouble was evidently due to the fact that 
your metal was not hot enough in the vicinity of the weld 
and that the heat was transmitted away from the weld so fast 
that you could not bring the casting into fusion. This lack 
of heat may have been because you did not get the casting 
sufficiently hot with whatever preheating method you used or 
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it may be because the flame you used with the welding torch 
might have been too small. Metal of this thickness should be 
preheated to a red heat and held at this heat while the weld 
is being made, and your flame sould be sufficiently large to 
form a good sized puddle without bringing the tip of the cone 
into contact with the material at any time—the end of the 
cone being held slightly away from the surface. 

The foregoing applies if the metal welded was cast iron 
as you say it is. We are not familiar enough with the con- 
struction of the part to definitely advise in this respect, but 
question the advisability of using cast iron in this instance. 
You also state that when chipping the bevel the casting was 


very hard. Are you certain that the metal was cast iron?— 
Editor. 


WELDING A LOCOMOTIVE FRAME | 


The locomotive frame shown in the illustration was broken 
in four places, three on the left and one on the right side. 
The left side of frame was % in. short and twisted out of 





Welding Locomotive Frame, 


line. The St. Joseph Welding Company, St. Joseph, Mo., did 
the work, three welds being 4x 4 and one 4x6. The left side 
of frame was lengthened % in. and straightened. Time, 36 


hours, two operators. F. R. Wareham is manager. 


ALUMINUM CRANK CASE 


Editor: We have an aluminum crank case that showed a 
crack and leaked oil badly, so we undertook to weld the 
crack, and by doing so discovered that the crack did not 
go all the way through the metal. So we started to preheat 
the case and found it to be all full of little holes or pores. 
The grease boil out of them. Please give me an 
idea of what to do —F. D. Hammer & Co. 

Answer: It is very difficult to advise how to weld any- 
thing unless you make a rough pencil drawing of it and 
show the location of the break. 

The fact that this case boils out oil while preheating pre- 
vents your making a good weld until this oil is completely 
removed. You should wash the case in a solution of soda 
or with gasoline in order to get as much of this oil out as 
possible. When the break or crack is an old one it is quite 
common to find porous parts such as you describe and 
this does not mean that you cannot make a successful weld. 
Handle the case exactly the same as you would any alum- 
inum break and pull out the old metal with your puddle rod 
before adding the new material from the welding rod. If 
this does not give you the information you need, send us a 
sketch as mentioned above.—Editor. 
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LEAD BURNING 

Editor: Can you give us any information about lead 
burning on large 12 x 9 tanks? We have on hand orders to 
several and I have never had any experience in that line. 
You might also inform me where I can get the lead burning 
outfit—Ryan Welding Co. 

Answer: Lead burning is accomplished with either hydro- 
gen or acetylene and most of the apparatus manufacturers 
catalogue a lead burning torch. 

Before you start in on welding the tanks in question, it is 
essential that you do some practicing to familiarize your- 
self wth the action of lead under the flame. 


The joints in lead burning may be either lapped or butted 
and depending upon the strength desired, they may be welded 
or burned with or without a welding rod, which is usually 
a strip of pure lead. Cleanliness of the line of welding and 
adjacent section is even of greater importance than with 
other metals and the surfaces should be scraped or filed 
bright.—Editor. 





WELDING AN ICE MACHINE WHEEL 
The fly wheel shown in illustration was 12 ft. in diameter, 
spokes being 6 in. thick and 12 inches wide at hub. Hub 
was 18 in. wide and 5 in. thick outside of spokes. Rim 





Welding 12-Ft. Flywheel. 


was 9x10 in. and solid. The hub was broken clear across 
through the keyway and up 10 in. on center spoke. The 
break was 18x5 by 10x4 in. This job was handled by 
Manager F. R. Wareham of the St. Joseph Welding Co., 
St. Joseph, Mo. 





SPOKES IN FLYWHEEL 

Editor: I am a reader of your valued paper and as I have 
a large flywheel to weld two spokes, I thought I would write 
to find out if the way I would preheat and weld would be 
correct. 

The wheel is four feet high and weighs 1,000 lbs. with a 
six-inch face two inches thick, and then a solid ring inside 
of this same thickness as the spokes, which are two inches. 

I propose to place two large preheating torches on the 
rim, one each side of the broken spokes. Would it be best 
to let the weld cool on one spoke before starting to weld the 
next? I enclose a sketch showing the location of breaks. 

Any information you can give me would be appreciated. 
Would you use coke and charcoal in connection with your 
blow torches and heat more of the rim? C. P. Ashley. 

Answer. Your method of handling this is in our opinion 
approximately correct. We would, however, rather use three 
instead of two torches, placing the third one on the rim be- 





tween the two broken spokes. After the weld on one sp 
has been completed, shut off the third preheating flame, lea 
ing two on each side of the remaining broken spoke. 

It is not necessary to use coke and charcoal in connect 
with your preheating torches as the rim must not be heat: 
too hot—only hot enough to open the breaks at the spok 
a sufficiently wide distance to take care of the contraction 
the cooling metal which would be approximately one-quart 
of an inch. 





Boiler Ring. 
Editor: 

We are enclosing sketch of traction engine with cast ir 
ring cracked as marked, This ring is riveted between ty 
sheets of boiler steel to make a solid water front, so yo 
see it is impossible to take it out without removing the bac! 
of boiler. We preheated ring and welded same, but th 
boiler would take up so much heat that in contracting th: 
ring would break. We also tried welding without heatin; 
but had the same result. Nesshoefer Bros 
Answer: 

We do not understand exactly your situation and ca: 
answer only in a general way with the hope that some o 











Solid Water Front 
Cast ring 1¥2 inch wide 
2¥2 inches thick, riveted. between 
boiler sheets with 8 - 5/8 "rivets. 
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eur readers will be able to give you more definite informa- 
tion. 

We can hardly see any way you can do this job unless 
you do take out the ring. You will understand that when 
you make the weld the metal at the weld and for some dis- 
tance each side of it occupies a larger space ‘than it will 
when it is cold. As it starts to shrink the rivets each side 
of the break hold it in place and of course the fact that it 
is cast iron and not ductile further prevents it from shrink- 
ing; therefore the metal cracks open. 

If you could remove the rivet each side of the break and 
by means of a wedge or screw jack force the break open 
about a quarter of an inch and then make the weld, you 
could undoubtedly succeed. We can see no other way in 
which this weld can be made in place but perhaps some of 
our readers may be able to help.—Editor. 





FIRE DOOR RING 

Editor: Can you tell me how to weld a ring around a fire 
door, broken through a rivet hole? The ring is about % x 2 
in.—M. Learmont. 

Answer: Remove the rivets on each end of crack, and 
bevel the crack to a 45 degree angle. Then weld the broken 
edges with a pure #s-in. Norway iron welding rod. After 
the weld has cooled, all of the rivets should be replaced.— 
Editor. 
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Sand Hole. 
Editor: 

Some few days ago we took the head off a block motor 
and found a sand hole about %-in. deep in the valve seat of 
the third cylinder. 

We notified the owner, and he in turn notified the factory, 
‘+t being a new car. The factory sent an expert who wanted 
us to weld this hole with the engine in position. We did 
not agree with him as to the advisability of this, and there- 
fore blocked it. 


. Cylinder Block 


(OC 


Shs dale She"dleop 








Do you think it could have been possible to do this job 
without cracking the block? 

Your kind attention to the above will be greatly appre- 
ciated. G. Gluckler. 
Answer: 

Attempting to make a weld of this character in position 
and without preheating we believe would have been wholly 
impossible and the block would in our opinion have un- 
questionably cracked if you had attempted it—KEditor. 





Welding Rods. 
Editor: 

I notice the beginning of what promises to be an interest- 
ing series of articles, by M. Keith Dunham. He speaks 
of it being very important that the right kind of welding 
rod be used. Now I have heard this statement very often, 
but no one informs us as te how we are going to tell when 
we have the right rod. All authors seem to deal in gen- 
eralities in this respect. Geo. P. Risser. 
Editor’s Comment: 

We believe there is a great deal of truth in Mr. Risser’s 
complaint. We expect to publish some information on the 
subject of welding rods in the near future. 


Editor: ; 

Noticing many articles in your valued paper relative to 
the merits and workmanship of welders, I would suggest 
that while it is impossible for welders situated long distances 
from Chicago to go before a board of examiners, that you 
ought to get a comprehensive idea of their abilities by 
having a committee made up of yourself, Dunham, Melcher, 
Kopferschmidt, Diehl and a few more of the BIG BOYS 
frame a set of questions. These could be made stiff enough 
and cover the ground so thoroughly that the “Board” (no 
reflections on their noble domes), could form some idea as to 
a welders technic. There could be a time limit placed—that 
is from the time questions are sent until they are answered 
and returned. Those who are possessed of knowledge and 
experience sufficient to answer a reasonable amount of ques- 
tions could’ be rewarded with a diploma or certificate of 
proficiency, which could be suitably framed and hung in the 
“office,” to be pointed to when some skeptical prospective 
purchaser of the learned welders workmanship remarks, 
“where did you learn to braze?” This diploma would also 
be a receipt for the $2.00 or whatever is necessary for en- 
trance fees. Of course, the BIG BOYS would gladly con- 
tribute their time gratis. 

One—Who will be the first to take the “exams”. 
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Editor’s Comment: 

Announcement of the plan decided upon by The Welding 
Engineer has been delayed from time to time, because of our 
inability to frame a suitable or satisfactory examination, and 


to solve the problem of location of examining boards. 
announcement will be made in the near future.—Editor. 


This 





Amount of Expansion. 
Editor: 

We have read with interest the letters in your December 
and January issues from W. B. Manning and F. C. Sanborn 
in reference to welding a gear wheel, also from Nels John- 
son in reference to repairing a locomotive drive wheel, and 
note that all of these gentlemen lay stress on the all im- 
portant question of expansion, but neither gave any direct 
idea as to the amount of expansion necessary. If the latter 
expanded that drive wheel ™%-in., as he states, he certainly 
gave the lathe man a good long job before he got the rim 
back. 

The question of just how much to expand a circle in order 
to complete a perfect job, with the least amount of work to 
true it up, has been about the most serious proposition we 
have had to contend with. From our experience we find that 
the expansion should be as near the amount of contraction 
in the added metal as possible. If less there is going to be 
a crack, or an outward strain, which will soon break the 
wheel. If more, the wheel will most certainly warp in cool- 
ing, or perhaps break the rim. In welding a wheel of about 
4 feet in diameter we open the crack about ys-in. and keep 
it so until the weld is made. If in preheating, the crack 
should open more, say *s-in. or %-in., and we are unable to 
hold the expansion down to where we want it, as.soon as 
we have the weld well under way we withdraw the expand- 
ing heat -at once and let the contraction commence at once 
and continue until the weld is done, all the time keeping the 
weld very hot all around. 

A few weeks ago while this subject of “How Much” was 
in our minds, a gentleman representing a large manufac- 
turer of welding supplies, and evidently a practical welder, 
came into our shop. We asked him how much expansion a 
wheel should have. He replied “all you can get, the more the 
better.” As it happened, the following day a gear wheel 
came in, about 30 in. in diameter, with an inch face, two 
spokes and the rim broken. We welded the rim first, then 
expanded the rim until the cracks in the spokes were a full 
1% open, and when we got through with the job we had an 
excentric that any machinest would have been proud of, 
provided he wanted an excentric. As it happened the man 
we did the work for did not want an elliptical wheel and 
we lost a five spot. A wheel will not contract to its normal 
size if expanded in excess of the contraction of the added 





metal. J. W. Gannon, 
Southern Welding Co. 
HARD SPOTS IN CAST IRON 
Editor: In welding cast iron I have had a good deal of 


trouble with hard spots which I find in the weld after it is 
completed, spots so hard that I cannot touch them with a file 
or chisel—they seem to be as hard as high speed steel. Will 
you please tell me through your columns how to avoid this?— 
C. B. Ulen. 


Answer: The hard spots may occur through lack of fusion, 
by an improper welding rod, bringing the cone of the flame 
into direct contact with the metal, by foreign matter in the 
line of welding, or by getting some of the old material which 
was previously hard into the weld. 

Foreign material, particularly sand, which may be present 
on the welding rod or in the casting will cause a hard spot 
which is like glass and in fact is glass.—Editor. 
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SEVENTY-YEAR-OLD WELDER. 


It has been said that young men are in demand, because 
of their “pep” and progressiveness, but it would seem that 
we have some progressive members of the welding trade 
who might be termed well along in years. The following 
is taken from a letter received from one of them: 

“I have had years of experience in brazing and welding 
and don’t know it all yet, but as the years go by I get on 
to new kinks. I mean new to me. I find one very valuable 
thing to know is the use of carbon pencils or sticks for 
filling in holes, which need to be protected from the flame. 
If you are not able to get them from an electrician you 


can find them in old dry cells, which you can work down | 


to any size or shape. Another good thing is stove clay, 
which is prepared to reline fire pots. This makes a fine 
thing to protect light parts or castings which are about 
to be welded. Don’t think you can jump in and weld cast- 
ings without preheating. Never hurry the preheating. Never 
cool too suddenly. You must study expansion and contrac- 
tion, or meet with many failures. Many times it is a good 
stunt to just hitch broken parts together a little before 
welding, as some things are in such shape it is difficult to get 
the parts together as they belong after they are preheated. 
Fire bricks are indispensible in doing this work, as you can 
use them in many ways. As for blocking up your parts 
into place previous to applying the flame, I preheat many 
castings on the forge, using charcoal for fuel, and if I can’t 
get the charcoal I cut dry hard wood into small blocks, 
which answers nearly as well as the coal. In some cases 
I use a gasoline torch with two burners. Other times I use 
Blaugas with a bunsen burner. 

Where small clamps are needed to hold work together 
while being welded or brazed, I simply take a piece of band 
iron, the required size, and bend it hair-pin shape, turning 
the ends in a little, and spring them onto the work. I am 
near 70 years old and love the work, as I am able to accom- 
plish things I could not do before. ’ A. J. Bostwick. 





SCHOOL QUESTION 


Editor: I notice Mr, Frank Adams’ kick about welding 
schools. ’ 

I am instructor of oxy-acetylene and oxy-hydrogen welding 
and cutting, with the Rahe Auto Training School, Kansas 
City, Mo., one of the largest of its kind to my knowledge. 
My welders are made in from two to four weeks. I supply 
oil companies, pipe line construction companies, structural 
steel companies, shops and garages and cannot supply the 
demand. 

If Mr. Adams is “walking the streets” in San Francisco, or 
any other welder, it is undoubtedly his own fault. If he 
will communicate with me, I could more than likely place 
Mr. Adams, understanding that no booze hister or wind-bag 
is needed. 

My welding shop is as follows: Shop 60x12 ft, 43 ft. of 
welding tables, 22 welding torches, various makes. Two port- 
able equipments, one cutting equipment, also portable. Pri- 
vate office 10x12. Lecture and demonstrating room 30x12. 
Cross sections and blue prints of all leading makes of torches, 
cutting and welding, also cross sections and cuts of reducing 
valves. 

Noting Editor’s comment on good schools and bad schools, 
will admit there are plenty of both kinds, but as yet welders 
in this part of the country still receive fair wages, ranging 
from $3.50 to $5.00 per day. We have as yet noticed no ill 
effects of welding schools. W. S. Penn. 





ALUMINUM WELDING 
Editor: I notice from time to time, articles on aluminum, 
that is, preheating, care and welding. As I am in position 
where I handle a great deal of this kind-of work I find 


aluminum is a great deal easier than cast iron. My met! 
is as follows: 

First—Dress crank case or other work, chipping cracks ; 
beveling all broken pieces to 45 degree angles. Do not wa 
time scrubbing crank case. Wipe reasonably clean, us 
waste or rags. Line all parts—(one should have a face p! 
to set work upon). After setting true all broken parts, s; 
so as to hold in place. Next place crank case over fire. 

Natural or illuminating gas makes the nicest fire. If « 
hasn’t this, use charcoal. With gas, set fire brick on ed 
one on each end and one in the center. Cover crank case 
asbestos paper very lightly, then light fire. Turn on p 
very low to start—blaze about one inch high for the fir 
hour. Thirty minutes later increase fire one-half inch. Thirt 
minutes more increase fire another half-inch. Fifteen mi 
utes later, take a piece of wire solder, test case in heavic 
and lightest places. Notice if parts melt solder readily. 
so, case is ready for welding. Use a medium size burn: 
(also Presto-Lite sheet aluminum flux). Weld rapidly 
handle as cast iron, keeping away from drafts and keep co 
ered. Allow only opening enough in asbestos paper to d 
your welding. 





After finishing welding cover case, reduce fire to about o: ‘ 
and one-half inches. Let reheat fifteen to twenty minutes 
Remove from fire, place in asbestos and lime box. Cov e 
immediately—let stay until entirely cool. It is not necessary 
to wash case when cool, as Presto-Lite flux is absolutel, E 
pure and does not cause any bad after effects, as corrosion, e 


etc. Do not puddle aluminum, as chemical dissolves zinc 
oxide very readily. 

Any questions will be gladly answered, relative to th: 
welding of aluminum or handling. W. S. Penn. 





WELDING LARGE PUNCH 


Editor: Last week I was called on to make an estimate on 
a large power punch for a munition factory that had broken 
at the base. The casting weighed about a thousand pounds, 
had two cracks at the base, one 24 and the other one about 
10 inches in length. 

It required a man three days to chip this casting, removing 
about 30 or 40 pounds of metal, then we built a fire in the 
yard, using 600 pounds of charcoal and a cord of wood. In 
a couple of hours our casting was quite ready for welding. It 
required two welders, working alternately about five hours 
to complete this job. 

Another company welded another punch the same as this 
one, only they did not dress theirs to speak of, only removing 
a very small portion of metal around the fracture. On set- 
ting up their machine, it only made one revolution, until it 
gave way. This failure can be laid only at the improper 
dressing of this particular piece, while ours is in operation 
in as good shape as it was the day it left the factory, saving 
the company about $400.00. W. S. Penn. 





PREPARING WORK 


Editor: Of all failures in welding, I think the greatest 
trouble has been in improper dressing or beveling, as all of 
my own failures were practically from this cause, particularly 
on crank shafts. 

This class of work calls for particular attention in regard 
to dressing. Do not be afraid to cut away metal, as it can 
be more easily replaced than it can be removed after weld- 
ing. A great many times a welder will not remove enough 
metal, thinking it is too much work or too hot a job to supply 
a little excess filler rod. He thereby dresses his work to a 
very sharp angle, leaving only a pocket in which to do his 
welding. 

He has then added grief to his already hot and tiresome 
job. My own greatest failure in crank shaft welding was 
from this cause. I attempted to weld a crank shaft, 8% in. 
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, diameter, 14 ft. long, weighing several hundred pounds. 
rhis particular crank shaft had a flaw at the cheek about 2 in. 
ieep. I tried to avoid cutting out much metal in order to 
save putting it in. The result was—a pocket formed in 
which I could not get the proper combustion of my welding 
dame, therefore could not start metal to flowing at the bottom 
of the fracture. 

After burning up a number of burners, I finally got started, 
although the metal did not flow freely. After working about 
four hours, gave up the job for that day, hoping to get a 
fresh start on the following day. Next day I could not get 
the shaft hot enough. After giving up and starting on the 
third day, we cut out all the metal which we had melted in, 
even making our job worse than it was in the first place, 
eventually giving up this job to our more noble friend—the 
Thermit Weld. This failure can be blamed only on improper 
dressing. Brother welders, take warning from this. Dress 
all your crank shafts and similar work to as long an angle 
as possible and avoid a failure as I might have done. 

W. S. Penn. 





COST OF CUTTING 


Editor: What would be the cost per foot of cutting with 
oxy-acetylene a piece of steel 3 in. thick? This steel is about 
40 point carbon.—M. Learmont. 

Answer: There are quite a number of factors governing 
the cost of cutting, including purity of oxygen, perfectness of 
the cutting torch, cleanliness of the metal, pressure used, and 
yourself, and the latter probably is at least as important as 
any of the other factors. 

Speaking in a general way it might be said that cutting 
by hand this thickness of metal will use about 10 feet of 
oxygen and one foot of acetylene for each lineal foot, and that 
you will cut approximately four inches a minute—FEditor. 





WELDING CAST RING IN PLACE 


Editor: How would you weld a cast ring in the fire door 
of a traction engine? We tried it two or three times, but it 
always cracks again.—Nesshoefer Bros. 

Answer: This matter is rather difficult to understand 
without a sketch, but evidently you are attempting to weld 
the ring “in situ,” that is without taking the ring off the 
boiler, As this is riveted to the plate there is probably no 
chance for contraction to take place naturally and the ring 
cracks in cooling. If you can spring the break open slightly 
by means of a screw jack, make the weld and then slowly 
release the screw jack, you will probably be able to effect 
the weld without fracture. If you can easily take the ring 
off the plate, however, and treat it as you would any casting 
by preheating you will have no trouble. 

Whenever you have occasion to ask for information of this 
character, make a rough pencil sketch of the job and try 
to show us what you are up against, telling us what you 
already have done and how you went about it.—Editor. 





Gear Wheel. 
Editor: 

This gear wheel had the rim and one spoke broken and 
the rim was thrown out of true about Ys-in. between A and 
break in rim and caused a great strain on spoke No. 3. I 
sawed about %-in. out of spoke No. 3 and chiseled out the 
spoke from one side only. I chiseled the rim from the in- 
side as I did not want to fill the teeth and have machine 
work done. I do not know how many degrees I chiseled out 
as I never look. I always cut out enough to get my torch 
tip at the bottom with some space to spare as I do not be- 
lieve in burning tip or getting it too hot as I think oxide 
from the brass will hurt a weld. 
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I then made a U bolt from 1-in. stock, cut a thread on each 
end and put a nut on each end. Then I made a steel rod 
with a hook on one end and threaded the other end and 
put on a nut. I made a steel plate 1x 10x6 and drilled three 
holes in it, put it in the fire and twisted it just above the 
two holes, x and y. 

I hooked the hook end of the rod around gear at B and 
put the plate on outside of gear just below No. 2 spoke as 
near as I could. I put U bolt around gear from inside and 
bolted it fast to, plate, then run rod through top hole in 
plate and set up on nut on rod with a good strain. 

I built a firebox around the whole gear but only put a 
fire at A. As A got hot and expanded I screwed up on 
nut on rod until it was about %-in. from true at break at 
B. I then welded spoke No. 3 as it was tight together. I 

















let wheel lay two or three hours to let spoke No. 3 come to 
the rest of the wheel and took off my clamp and found I 
still lacked ™%-in. from being even at break in rim at B in 
this manner I put a fire around spokes No. 5 and 1. 
When they began to get hot the rim was even at break but 
lacked about %s-in. of coming together. I welded spoke No. 
1 and found the rim still lacked about ¥-in. of being straight 
or even with the end towards spoke No. 3, so I covered it 
up again. In a short while I took another look and found 
the rim only about %-in. out. then uncovered the hub 
and let it cool so as to pull the rim back in place. Then I 
started a fire all the way from spoke 4 to spoke 2, with the 
most fire at break in rim. Before it was anywhere near red 
the break was pushed together and I welded the rim on one 
side as far as I could, turned the gear over and welded the 
balance. When done welding I put about 8 or 10 quarts of 
charcoal around each spoke and rim Nos. 4, 5, 6 and 7, then 
covered until cold. It has been working every day since and 
that was about seven months ago. James Austin. 





WELDING LONG SEAMS 


Editor: I have read with considerable interest your 
articles on welding and wish to say they are very good and 
have profited greatly by following them. 

Now we have two large tanks to make and thought that 
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you might give us some pointers on how to take care of the 
expansion and contraction. The tanks in question are 15 ft. 
in diameter, 5 ft. high and of one-quarter-inch material. 
These are all to be welded together. Not being able to get 
plates which will be large enough to cover the bottom we are 
compelled to make the bottom of several plates which makes 
it necessary to make two welds across the tank. 

We realize that expansion and contraction is a great problem 
in this class of welding. We cannot weld these tanks alto- 
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CROSS SECTION OF ONE HALF 
WELDED CORNER SIDE 6-0'HIGH —— 
BOTTOM 15-0" WELDED CORNER 




















WELD ACROSS CENTER OF BOTTOM 


Fig. 1. Tank to Be Welded. 

gether in the shop on account of not being able to ship 
them so have decided to make two halves complete. When 
we get them at the job we will make the weld across the 
bottom and down each side. 

Inclosed is a rough sketch showing where the welds are 
to be made.—J. L. Brandel, Owosso Boiler Works. 

Answer: Inasmuch as you must make these tanks in two 
halves and then make a weld across the bottom 15 feet long 
and then up the sides for 5 feet each, you are limited in your 
method of controlling expansion and contraction. 

We hardly see any way you can handle this except to use 























separate the sheets as the heavy metal of the rails acts as 


‘absorber of the heat from the sheet thereby limiting 


expansion and preventing the sheets from seriously buck! 
Inasmuch as this long weld must be executed outside 
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Fig. 3. End View of Rails Used as Clamps. 


shop and with the 5-foot sheet attached we can see no oth 
way to avoid overlapping than to use the wedge as describ: 
but you will have to watch for buckling very carefully and 
twist the wedge at right angles to the sheet at times to bri 
one or the other of the sheets in line as may be required 
Editor. 





Cold Water Treatment. 
Editor: 
I welded a cast iron gear wheel and used cold water treat 
ment. Spoke was broken at rim. I beveled both sides and 
wrapped rim with asbestos at A and B and around spoke at 
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Fig. 2. Side View of Rails Used as Clamps. 


a drift pin or wedge, moving it along ahead of the weld as 
required. With this method you are undoubtedly familiar. 
In the shop, on a long weld of this character we would 
advise clamping the sheets. You could do this by getting 
four car rails and place each sheet between the webs of two 
rails, allowing the sheet to come through, say a couple of 
inches from the rail. The upper rail you could hold tight 
to the sheet by means of joist, which is more clearly outlined 
in Figures 2 and 3. Using this method it is not necessary to 
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C, about two inches from crack. I then heated weld, at same 
time keeping the asbestos wet (until job was finished). | 
then placed dry asbestos around weld and allowed gear to 
cool four hours. E. Breckey. 


Cast Iron Rods. 


As cast iron becomes harder each time it is melted, it is 
necessary to use a special casting for a welding rod containing 
an element—silicin—which tends to soften the weld. If neces- 
sary to reweld, grind out old metal. 
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GENERAL WELDING REPAIRS IN THE RAILROAD 
SHOP. 


*By George Hills. 

Roth electric arc and gas welding is profitably employed 
in the railroad shop. Both systems being applicable to the 
Welding new side sheets in position; building up 
cracks bolt 


following: 
wasted caulking edges; 
cracked flue sheets, etc. 


between stay holes; 

While good work is being done’ by both systems, I can- 
not refrain from stating frankly that the’electric arc system 
has a very much larger scope in the’ railroad shop than gas 
and is much» mdre economical generally, although I would 
recommend the employment ‘of both fre- 
quently the one fits in better than the other on certain jobs. 


Systems, as very 











View Inside of Kettle. 
serting Patch. 


Fig. 1. Bad Portion Cut Out Ready for In- 


For building up wasted caulking edges, welding cracks be- 
tween stay bolt holes, welding flues in back sheet, in fact 


for all fire box work, with the possible exception of 
new sheets in 


welding 


side position, I advocate electric For all 








View Outside of Kettle, Showing Patch Completed. 


cutting purposes and welding of 
recommend oxy-acetylene. 

For welding broken engine frames, mud rings, engine 
wheel spokes, etc., and for building up worn parts in heavy 
sections, the electric system is much more rapid than oxy- 
acetylene and much more economical. 


Welding Flues to Sheet. (Electric arc.) 
This is rapidly developing into common practice. Flues 
welded to the sheet will usually go the three year limit with- 
out necessity of renewal, and with few and rare leakages. 


light gauge metals, I 
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Heretofore, especially in bad water districts, flues have to 


be replaced frequently, due to 


wastage at the beading 
through frequent caulking and corrosion. 
Fifteen to twenty-five flues may be welded to the sheet 
per hour per man, depending upon the skill of the operator. 
Expand prosser and bead flues in the usual way and weld 
around the bead. Use %-inch welding rod or wire, about 100 
amperes, 60 volts. This current and size wire will give the 


best results: 


Cracks Between Stay Bolt Holes. 
This is a common repair. I have seen as many as thirty 
box cut away and welded up with new 
Cut away crack by means of pneumatic chipper, 
1% inch back of sheet, weld 
from 130 to 160 amperes, 60 
Lap the new material over the edge of the cutaway 


cracks in afire 


material. 
least 


leave an opening of at 


from bottom upwards, using 


volts. 








Fig. 3. View Showing Patch Inserted Ready for Welding; Showing Also 


Metallic Electrode Holder—Hill’s Patent. 


crack onto the sheet for at least ™% inch each side, build 
up re-inforcing metal at least %4 inch in center of weld. 

To insure freedom from any possible porosity, weld should 
be thoroughly gone over with a bobbing tool after com- 
pletion. 


Building Up Wasted Caulking Edges. 


At the lap of seam where the side sheet is riveted to the 
crown sheet considerable corrosion takes place, eating away 
the caulking edges of the plate down to the upper row of 
rivets; heretofore it was necessary to replace the side sheet 








Fig. 4. View Showing Patch Being Welded. Note the Arc. 


with a new one. The caulking edges may now be built up 
quickly and economically. Use about 150 amperes, 60. to 65 
vo'ts. 

Broken Engine Frames and Mud Rings. 

Few, if any, of the railroads have adopted the carbon or 
graphite electrode system of electric arc’ welding for re- 
pairing broken engine frames and mud rings. . Yet the 
Unfor- 


method is decidedly more economical and rapid. 
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tunately this method can be applied only to fractures in the 
horizontal section. If broken in the leg or pedestal metallic 
electrode must be used. 

Eight hours is the average time for one man to weld a 
4x5-inch section, including reinforcing, using metallic elec- 





Fig. 5. View Showing Patch Almost Completed. Mr. Hills Holding 
Electrode. 


trode 150,200 amperes, 60-70 volts, or about three and a half 
hours for two men, both working on the cut-away fracture 
at the same time, on opposite sides of the frame. (See Cut 
No. 1.) 

The average cost of welding an engine frame, as above, 
not including any stripping or preparatory work, or shop 
over-head, is $6.00, while with carbon or graphite electrode 
the cost would be approximately $4.00, and would occupy 
but three hours, one man. Figures are based on current 





Fig. 6. View Inside of Kettle Showing Welded Patch and Built-up 
Corroded Portions. 


being produced at $0.02 per K.W. hour, and labor at $0.04 
per hour in each case. 

Approximately 500 amperes at 70 volts should be used 
with slight changes to suit the conditions at different periods 
during the welding, the operator using his judgment in that 
connection. Much more skill is required in carbon or gra- 
phite electrode welding than metallic electrode system. 

“V”" out frame, as shown on figure No. 2. This may be 
done by burning away the metal by means of the carbon 
electrode, oxy-acetylene or other suitable method. Care 
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should be taken to leave sufficient opening at the botto 
“V” so as to insure welding entirely through. Do not 
the plate “A” shown in figure “2” flush, but dish al 
% inch below the opening, as further assurance of wel 
entirely through. The first layer may be welded clear ac: 





Fig. 7. View Outside Kettle, Showing Welded Patch. 


the frame or possibly, after practice, the second layer lik 
wise; each layer being from % inch to % inch deep. 17 
succeeding layers, however, should be made in two heat 
each extending half way across the section. 


The most important thing to be watched is the slag 
of vital importance that slag be run off the bath in proce 
of welding. The bath or weld should be kept thorough 
hot and what slag cannot be run or swept off the pure met 
will remain at the top so that it may easily be remov 
when solidified after completing the layer, and before addi: 








Fig. 8. View Showing Bundle of Armco (American Ingot) Iron Weld 
ing Rods, and the Type of Mask Used by the Welder. 


new metal. 
and liquid and otherwise be muddy and thick, it would i 


dicate too large a bath or patch is being attempted, or ther: 


is insufficient current, or both. This would result in a poo 
weld, as slag would naturally gather at the sides of t! 


weld and adhere to the cold edges, forming a thin partitio: 


that would readily break away in service. 


Hammer the weld frequently during the operation. This 


procedure makes a closer grain as well as having a tenden: 
to remove gases which are very detrimental. The hamm« 


Should the bath not be kept thoroughly hot 
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‘1g should be done when the metal is in a plastic state, but 
little or no hammering should be done after the metal reaches 
. dark, cherry red. 

It is always good practice to reheat the weld thoroughly 
to an even orange color by means of an oil or gas burner, 
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Mervnon of Peeraring Frame for WELDING USING 
Mer4i.ic ELECTRODE. Ex PanDing «7 ‘3 RECOMMENDER 
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or even charcoal or coke fire after completion, which will 
distribute local strains. In case this is done, keep the im- 
peding lower member expanded until removal of heat from 


the welded member. 
NOTE.—The lower, or the member impeding shrinkage 


of the welded part should be preheated and kept hot as 
above described. See “B,” figure “2.” 
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*With The American Rolling Mill Company. 





REFRIGERATING ENGINEER CONDEMNS WELDING 
(Continued from page 23) 


is the reason why two of the largest Boiler Insurance Companies 
in the country object to betting on the autogenous weld in ten- 
sion, which they do by refusing to insure pressure vessels of 
this character; they will take a reasonable risk on other things, 
as that is their business. 

Why do practically all of the Boiler Boards, Departments of 
Safety, etc., including the A. S. M. E. Code Committee, refuse 
to accept this type of joint, why the Pennsylvania Railroad on 
its locomotive boilers? Surely the men who control these mat- 
ters are nether lawyers nor farmers “who doesn’t know steel 
from cast iron,” nor yet “engineers” who have “failed to grasp 
the elemental principles.” 


I now wish to show you why engineers who have made a 
study of this class of welding hesitate to accept it for pressure 
vessels, and my quotations will come principally from Mr. Dun- 
ham’s “Welding and Cutting” and entirely from articles in your 
January issue, and these are assumably by experts. 

I find it very hard, in reading this article, to resist the im- 
pression that Mr. Dunham is more familiar with the principles 
of practical welding than he is with the details of Molecular 
Physics, which are involved in the stresses set up in the metal 
of pressure vessels in practical operation. 

Quoting Mr. Dunham: “We must in most cases, secure prac- 
tically the same characteristics in the weld as has the metal 
adjoining; yet we are bringing to a melting heat that particular 
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section we are bonding and as the case may be, oxidize, decar- 
bonize or carbonize, produce blow holes, destroy certain alloys 
and, last, set up a strain which results in the distortion of the 
article or its breakage—unless we have a general understanding 
of these conditions.” 

“To thoroughly understand them and be in a position to over- 
come them in all cases, not only would it be necessary to be an 
expert welder, but as well a chemist and a metallurgist. Yet, if 
we are without this general understanding, good welding is 
hopeless.” 

“While there is nothing new therein and it is well known 
that the power of expansion cannot be overcome, we believe that 
it is the lack of recognition of this law which is responsible for 
nearly all the failures of acetylene welding on salvage work and 
in many cases of construction as well.” 

“No hard and fast rule can be given as to which method is 
applicable; we must be governed entirely by conditions as they 
present themselves but it may be well to repeat that until the 
operator grasps the importance of expansion and contraction 
and understands in a general way what it is, he cannot under- 
stand the details of guarding against failures which are illus- 
trated in following chapters.” 

“We must bear these points in mind in planning our weld, 
since we may not always break a section by lack of attention 
to expansion and contraction—we may distort it, however, if the 
metal is ductile or create a strain which may break later.” 

“There is a tendency on the part of even experienced opera- 
tors to pay no attention to the effects of expansion or contrac- 
tion—often as they express it ‘to take a chance and weld it cold.’ 
These same operators too often think that bad luck is responsi- 
ble for welding failures; whereas a little study and an applica- 
tion of one of the four methods of counteracting expansion or 
contraction previously outlined, would spell the difference be- 
tween success and failure.” 

“Oxidation” 

“If we have learned the adjustment of the welding flames, 
we find that we can secure several kinds of flames, one of them, 
and the most dangerous from a welding standpoint, being an 
oxidizing one—a flame having an excess of oxygen. All metals 
are susceptible to oxidation—the oxygen combined with the 
metal and forming an oxide—and this action is interspersed as 
the metal is heated. Iron rust is one form of iron oxide and 
since we are all familiar with the weakness of iron which is 
badly rusted, we may conclude that the incorporation of oxide 
in a weld is to be avoided whenever possible. We may better 
be in a position to overcome oxidation by understanding how 
it may occur.” 

“Water from the oxygen cylinder or wet acetylene, coming 
through the welding torch, may be deposited in the weld in the 
form of water vapors and cause oxidation.” 

“Oxygen from the air may unite with the molten metal. The 
hydrogen contained in the acetylene, burning to water vapors, 
may produce oxides.” 

“A welding torch, improperly designed, not uniformly mixing 
the gases, may have an excess of oxygen, without being notice- 
able to the eye, and this oxygen will unite to form a metal 
oxide.” . 

“And finally, we have the flame which is carelessiy adjusted 
to give an oxidizing cone, which probably is the most common 
way of causing oxidation and the avoidance of which depends 
wholly upon the operator.” 

“As the case may be, we must be careful in our choice of 
apparatus, in the manufacture or purchase of the gases, and 
in the adjustment of our flame to avoid oxidation, but even 
with all this care exercised, oxidation will take place to some 
extent and we must depend upon other sources to remove these 


oxides or to minimize them—by allowing cooling, by the use of 


properly prepared welding rods and correct fluxes.” 
“The welder must not be discouraged by a recital of the 
causes of this troublesome feature—if we understand causes, we 
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are very likely to exercise care—and the oxidation of metals is 
one of the very serious problems we have to contend with in 
the joining of metals by the acetylene flame. The welder may 
not see this oxidation—the weld may have the appearance of 
being good—so he should know that if it takes place, the weld 
is deficient in strength and therefore should take particular care 
to see that the oxides remaining in the weld are as limited as 
possible. How to more fully guard against oxidation will be 
taken up under later subjects.” 

“As we can take out carbon, so also we can increase it, since 
the acetylene flame is rich in carbon and carelessness in adjust- 
ing the welding flame to a carbonizing cone will increase the 
carbon content to a point where the steel or iron welded may 
be extremely brittle.” 

“Decarbonization, however, like oxidation, can take place eas- 
ily by a careless adjustment of the welding flame, since a cone 
of an oxidizing character is so easily obtained unless the operator 
has learned to guard against it.” 


“We may become welders of a sort without a knowledge of 
these difficulties; we can never be good operators until we know 
something about them and how to overcome tiem, as they may 
present themselves, and we must again call attention to the 
necessity of having each portion of the apparatus correctly de- 
signed, the gases pure and intelligent operation essential before 
we may hope to produce the best results. Anything less than 
the best should not satisfy us and from any standpoint there is 


a reward as substantial, as it is self-satisfying, when we have 
accomplished this.” 


“Welders of limited experience are very likely not to appre- 
ciate the knowledge necessary to properly manufacture a welding 
rod, yet hard welds in cast iron, steel welds, deficient in strength 
or porous, copper joints, brittle, and. aluminum bonds, contain a 
large quantity of oxide, unless the welding rod is correct. The 
welder cannot judge the rod by its appearance or wholly by its 
action under the welding flame and the purchase of the rod, so 


often made in a careless manner, should be one of careful 
choice.” 


“We must not be guided by price quotations in the purchase 


of welding rods; we are not able to specify cast iron or steel, 
aluminum or copper rods, but should purchase the welding rods 
to weld these various metals which are specially prepared by 
technically trained forces understanding fully the chemical, as 
well as the mechanical requirements.” 


“Necessarily, the manufacture of a flux, as a rule, should 
be carefully carried out and the welders are not equipped to 
properly prepare or make most fluxes. Inasmuch as they are 
quite inexpensive in nearly all cases, we should leave their manu- 
facture to those skilled in this line and purchase them with a 
positive guarantee.” 

And quoting from the article by J. B. Diehl: “It appears to 
the writer that one of the greatest injuries done to the welding 


industry is the fact that there is too much surface welding 
done.” 


It is well known among welders that the question of whether 
the strength of a particular weld be good or poor, may depend 
upon whether the gas is the first or the last in the cylinder. 

Now, I want to quote from the paper of P. A. Armstrong, 
which was read at a meeting of the Boiler Code Committee of 
the A. S. M. E. and which is reproduced in this same issue 
as Mr. Dunham’s article, and I wish to say that I was present 
at the reading of the paper, talked with Mr. Armstrong and I 
came away with the conviction that it was the best exposition 
of the subject to which I have listened. He handled all the 
details in a masterly manner which convinced one that he knew 
intimately the theory of welding, as well as the practice. There 
were, however, some very valuable points brought out in the 
discussion connected with the paper, which you have omitted 
to publish. I have underlined some of the quotations which seem 
of vital importance, if true. 

He says: “The efficiency of a welded joint must be determined 


not only by its tensile strength, but also by a consideration 
the nature of the changes introduced by welding in the struct 
of the metal and its most desirable feature—ductility.” 

“The essential characteristics of a satisfactory fusion w 
are:” 

“First,—That the metal in the welded joint shall be | 
and free from all trace of iron oxide.” ; 

“Second,—That the welding process employed shall be such > 
to reduce to a minimum the thermal disturbance to the struct 
of the surrounding metal.” 8 

Third,—The manual dexterity required in the operation 
welding should be eliminated as far as possible.” 

“The superiority of electric welding over gas or fire weld 
is due to the extremely localized character of the heat generat 
by the electric arc, thereby resulting in a smaller arez of thern 
disturbance.” 

“The gas welding process has the effect of setting up c 
siderable thermal disturbance in the vicinity of the weld, al 
it is very difficult to arrange the flame so that it is neutral. 
practice, unless very expertly handled, it is generally oxidizing 
carbonizing.” 
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“In oxidising, the metal in the weld becomes cold-short 
the weld generally imperfect—an oxidized layer being present 
the junction between the added and original metals.” 


sot 


“If carbonizing, the weld will be found very hard, full 
small cracks and having a number of gas holes due to the 
gen in the atmosphere combined with the carbon and formi 
gas.” 

“Welding by the means of this process can be very satisfact 
if the flame can be made neutral and kept so and the weld: 
metal added to the work in very small quantities.” sd 
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“Its practical application in the shops, however, does not |: 
itself very well to the attainment of this ideal condition and th rq 
average weld has patches of iron oxide between the added meta # 
and the original plate.” 2 

“The original metal is overheated and the structure material! 
changed, resulting in the well known fact—reduced tensi 
strength in the vicinity of the weld.” 


Again—“The electric carbon arc process has a .tendency 1 
heat the area around the weld almost as much as the oxy-acet) 
lene process, and the metal deposited contains magnetic oxide 0! 
iron, practically structureless, being both cold and hot-shori 
the fusion between the added metal and the original metal is 
distinctly imperfect, and as everyone is doubtless aware, ma) 
instances have occurred where the entire added portion of th 
metal has become detached from the weld. Furthermore, a vc: 
high grade of skill is required for the proper manipulation 0} 
the arc.” 


“The bare wire electric arc process overcomes some of thes: 
difficulties. The thermal disturbance in the vicinity of the weld 
is to a very large degree restricted as compared with the tw 
former processes, but the deposited metal is usually oxided and 
distinctly cold-short, therefore having almost a comp!ete absen 
of ductility.” 
Then,—“To weld iron and steel satisfactorily the conditions 
present during manufacture must be duplicated; otherwise a 
metal of like structure is an impossibility.” 
“Every steel manufacturer knows to his cost that a melt is 
quite useless unless it is covered during the entire period ot 
its molten state with a very large body of slag, the duty of 
this slag being to exclude atmospheric influences and to creat« ; 
certain chemical reactions and conditions in the bath.” 4 
Further,—“Much emphasis has been laid upon the elongation F 
of welded sample pieces, but conclusions drawn from tests are 
generally erroneous as the elongation does not occur in the weld 
but in the metal outside the weld.” 
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“No elongation tests of welded joints can be considered unless 
the measurement for elongation is taken over the actual welded 
area. It will be found, generally speaking, that if this system 
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. adopted, the usual welded joint will show something less than 

_fourth of one per cent.” 

The tensile strength of the weld also has nothing at all to do 
ith the usefulness of the weld. It is a well known metallurgical 
ict that steel containing high percentage magnetic oxide or iron, 

that has been overheated and burnt, will actually give a higher 
tonsile load than steel, of the same carbon content, which is com- 
mercially free from oxide and has not been spotled by any exces- 
sive heat-treatment; but the ductility of these metals is entirely 
diferent. The first being cold-short and having a decided ab- 
of ductility, the latter, although having a lower tensile 


, 


sence 
strength, has a vety high ductility.’ 

Now, it would seem to me that the foregoing quotations from 
presumed welding experts, constitutes about as severe an arraign- 
ment as could be desired by the most prejudiced opponent of 
welding, and, in conclusion, I wish to make it clear that as the 
mechanical head of a refrigerating company using possibly some 
of the largest welded pressure vessels in service, both oxy- 
acetylene and otherwise, and as an engmeer being financially 
and ‘professionally interested in a manufacturing concern doing a 
large amount of successful oxy-acetylene, as well as forge weld- 
ing, I am opposed to the autogenous welding of pressure vessels, 
and this mind you, is neither because of my ignorance, nor my 
prejudices as an engineer, but because of my intimate knowledge 
of, and contact with the work in the shop and in service for 
the past fifteen years, and practically since its infancy in this 
country. 

Notwithstanding this experience, I am not hermetically opposed 
to the autogenous weld, my opposition being based upon the 
uncertainty shown by results, as well as by the testimony of 
expert welders, some of which is plainly indicated by perusal of 
your January issue, and this uncertainty I am convinced is in a 
large measure due to loose methods, and the absence of adequate 
restriction and supervision. It is now possible for anyone with 
the price, to go out, buy a torch and start a welding shop with- 
out let or hindrance. 

However, my opposition is based principally upon the knowl- 
edge that there is at present in use no reasonably positive method 
of demonstrating the quality of a particular joint “after the fact” 
and without destruction. A welded joint may resist a pressure 
of 500 lbs. per, today, and fail at 100 lbs. per, a month from now, 
indicating, of course, progressive fatigue. Find a reliable method 
of supervision and testing and the opposition to welding will 
melt away like high priced coal in a furnace under forced 
draft. 

There seems to be no doubt in the minds of those who have 
studied the subject carefully, that the welded joint can be made 
as strong, or stronger, in so much as tensility is a factor, than 
the sheet, or plate welded, but it is a known fact that with the 
present methods this is bound to be accompanied by a rigidity 
of the metal of the joint, which while it protects itself, concen- 
trates the fibre stresses in the sheet just outside the joint and on 
a line parallel to it. 


This concentration of fibre stress is always attended with more 
or less danger, and when sufficiently pronounced is sure to re- 
sult in fatigue and ultimate failure in pressure vessels in service, 
from the fact that fibre stresses are an important factor in these 
vessels due to the constant breathing which is caused by changes, 
either of pressure or temperature, or both. 


Finally, it would not surprise me to learn that the day is 
not far distant when the riveted joint will be looked upon as 
crude and clumsy, not to say brutal, from an engineering stand- 
point, and the welded joint not only safe, but correct. This will 
come, however, in my opinion, not by shooting ideas from a com- 
mercial standpoint, into ignorant “engineers” or an intelligent 
public, with a machine gun using “high explosive,” but by co- 
operation and education with a concerted effort to attain the per- 
fection in this line which has been reached in others in the 
mechanical field. 


69 Eastene Ave., Boston. Frank L. Fairbanks. 
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WELDING AND SOLDERING ON SUBMARINES 
By William Herron 


The author relates a case where, through lack of allowance 
for welding, the process of soldering was called into use, 
and. explains the method in which he handled the work. From 
time to time we have a job of soldering which can be quickly 
accomplished, if we understand the way in which to go about 
the work. The article points out the essential requirements 
for strong soldering. Photographs are omitted, as the camera 
is never allowed to show the construction of navy vessels.— 
Editor. 


Many a good welder who considers himself quite efficient 
at welding, stumbles when he is called upon to use a lighter 
method for joining and making water-tight a job which cannot 
be welded. There have been a great many instances where 
the writer has been forced to resort to soldering, after numer- 
ous attempts were made to use the advantages offered by the 
oxy-acetylene process. 

Many have the idea that the oxy-acetylene method will do 
everything and anything, it certainly will do everything and 
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SOLDERING BIT | 


Fig. 2. Method of Supporting Cover for Soldering. 


anything in its line, but, there are cases such as the one 
which I will describe where we can use to better advantage a 
slightly different method. When we plan and prepare our 
work in manufacturing for the use of welding we always find 
it the ideal way of doing the work, but in this particular 
case the work was not designed for the welding process, and 
after the frames were assembled it was decided upon to weld 
the joints. 

It would not be proper to explain the disastrous results 
obtained in trying to make the joints by welding and brazing, 
so we will explain the method used in carrying out the sol- 
dering. 

The work I speak of are the decks in the battery compart- 
ments of Uncle Sam’s submarines. A submarine boat is 
divided into several compartments, generally seven or eight, 
according to the size and design of the submersible. Two 
of these compartments are what are called the battery com- 
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partments, that is, they hold the storage batteries which are 
used for storing power to run the motors which propel the 
vessel when she is running submerged. There is the navi- 
gation department amidships and to each side of this com- 
partment we have the battery chambers. Fig. 1. will clearly 
show the location of these, as well as the cross section of a 
submarine. 

The battery compartment is divided in'two, horizontally. 


PERISCOPE 


and also scrapes the steel, cleaning off the layer of ox 
which will allow the solder to cohere to it. We then 

nitric acid to remove the oxide from the brass, takin 
brush made of cloth (as most all bristle brushes are ea 
by the strong acid), and running the acid into the crack 

along the surface of both sides about % in. each side oi 
When the acid turns green, which happens almost imm 
ately, we quench with water which dissolves it and leav: 
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Fig. 1. Latest Type of U. 8S. Submarine Showing Location of Compartments. 


The separating partition is called the deck or floor. Below 
the deck the storage batteries are kept in lead lined vats, and 
above the deck the crew of the submarine make their living 
quarters. This deck must be so constructed that it will be 
absolutely water tight and air tight. The reason for this 
being that the batteries below the deck give off an asphyxi- 
ating gas when they are discharging, and while this gas is 
drawn from the compartment by suction, it is also absolutely 
necessary that there be no other escapement of the gas to the 
upper half of the compartment which constitutes the living 
apartment of the crew. 

This deck is composed of doors 6x3% ft. called battery 
hatch covers, usually six or eight in number. They fit on 
brass frames and are held tight by eight locks on every cover. 
The doors are composed of a steel sheet % in. thick bor- 
dered with a brass channel frame which is riveted to the 
sheet. Fig. 2A. 

The four corners are mitered as in Fig. 3A and are sol- 
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dered by hard solder composed of block tin and lead 1:5 
which melts at approximately 510° Fah., at this heat the 
solder does not run but becomes very soft and plastic, of the 
consistency of red lead, and is very easily handled. 

A heavy rosin flux is used combined with alcohol to make 


it pasty. A flux quite similar to the ordinary grade used by 


electrical workers for copper wires, etc. 

To describe the method used in carrying out the soldering 
we advise the reader to study Figs. 3A and B which illustrate 
the shape and size of the corners. We first of all take a hack 
saw and run it through the crack which clears away the tar 
paper gasket between the brass frame and the steel sheet, 


clean bright surface which allows the solder to run lik 
water beneath the flux. It is a good plan to dry off with a 
cloth and paint with the flux immediately, as this keeps th: 
metal from becoming oxidized. 


With both ends of the miter clean we now apply the heat, 
which may be that of a gasoline torch, a light welding torch, 
or a soldering torch (bunson burner type) and when we see 
that the brass is of the proper heat add more flux and apply 
the solder which, if the heat is properly manipulated will run 
very fast over the surface of the brass. Before filling up the 
crack with solder we tin all the surface which is to be sol- 
dered, this enables us to coat the tinning with flux and rur. 
the solder on both sides of the joint very easily. As in Fig 
2A we use a piece of steel to prevent the solder from running 
through. 

After the crack has been filled with solder to the thickness 
of the brass, we now build up the upright cracks of the joint, 
and in order to accomplish this easily we have a copper bit 
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Fig. 3. 


made of No. 5 copper wire as per Fig. 2B hammered fiat at 
the end. By handling the heat and solder and working it in 
the crack with the bit we are able to fill it up as though it 
were putty we were using in place of the solder. The fin- 
ished corner is shown in Fig. 3C and makes a very strong 
joint which is absolutely water tight. 

To test the strength of such a joint a corner was soldered 
of the frame alone, without being attached to the steel and 
proved to be absolutely sound. The corner could be slammed 
on a steel slab with the entire force of a man and would ring 
as though it were a casting. 

Several attempts were made to braze this joint, but all at- 
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empts proved futile, as the excessive heat required to fuse 
spelter remained in the frame and on cooling off cracked. 
his might have been expected as there was only one spot for 
the heat to stay, the compression of the brass when heated 
| uld not be nursed by any manner of slow cooling or pre- 
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The maa on which the doors fitted offered quite a prob- 

lem to solve. The solder used to do the joining on the 
frames was of a composition which melted about 425° Fah. 
1 lead and tin 2:1. A solder melting at a degree lower than 
this could not be used owing to its being too thin to build 
up vertically. A*cross section of the joint is shown at Figs. 
4A and B. 

At first we thought there would be little trouble due to the 
expansion and contraction of the metal when we used such a 
low degree of heat in comparison to that of a welding flame. 
We used the same efficient method of soldering as we did on 
the doors, but the joint would crack on completing the solder- 
ing. We tried several schemes to try to overcome this fault, 
namely, by having squared copper bars made to fit in the 
brass channel to absorb the heat, and immediately removed 
when the joint was soldered. This idea proved unsuccessful 
and we devised another means of trying to overcome this 
cracking. We built with fire clay small reservoirs of water 
in the channel and found great difficulty in getting the brass 
up to the required heat to melt the solder. This idea also 
failed and as we had exhausted our stock of ideas we decided 
on a different plan which finally solved the problem. 

We used in this case a very low melting degree solder, so 
that we could keep as much of the heat from the joint as pos- 
sible. This solder was composed of lead ard tin 2:3, melting 
at 325° Fah. We tinned both ends of the joint as we did 
with the first method, and then took small strips of brass 
vs in. thick and 4% in. wide, tinned them, and inserted them 
in the joint. We did the same thing with the upright side of 
the joint. We then heated the joint and fluxed the surface 
and applied the solder. We were successful in getting the 
soft solder to run between the cracks of the joint and the 
filler. We completed the joint by finishing with the use of 
the soldering bit. 

This method proved to be entirely satisfactory and as 
there was no need of any strength, only that the joints be 
water tight we were satisfied. Fig. 4C shows the finished 
joint. 

We now are planning an all welded battery compartment 
deck which will obliterate all the trouble we experienced in 
the soldered deck. 

I shall be able to describe the method we will use in a 
later issue of the “Welding Engineer.” 





WILL ELECTRIC WELDING SUPPLANT RIVETING 
IN FABRICATING STRUCTURAL STEEL? 


Rapid Progress in Practical Application of the Spot Weld 
Suggests Possible Economy for Joints of Steel Frames 
By G. C. Hinckley 


Resident Engineer, Keokuk and Hamilton Bridge, Keokuk, 
Iowa. 

A decade ago the art of welding iron by means of the 
oxygen-acetylene flame was unknown. Electric welding is 
of still more recent origin. It is only within the past few 
years that these methods have emerged from the experimental 
to their present state of demonstrated practicability and 
rapidly broadening application in the metal trades. Welding 


concerns, confining their operations chiefly to repair work. 
have been successfully established in many of our larger 
Lap-welded steel pipe and welded boilers and tanks 
have taken their places on our market in competition with the 
riveted articles. 


cities. 
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Electric Welding Commercial Success 


Electric welding has been demonstrated a commercial suc- 
cess in the manufacture of sheet-metal goods, automobile 
frames, steel window sash, frames for concrete reinforcement, 
etc. Its progress is marked particularly by a rapid and pro- 
nounced tendency toward the welding of increasingly heavy 
sections and the perfection of larger welding units, as recent- 
ly evidenced by the introduction and successful operation of 
an electric spot welder with a capacity equal to a butt weld 
of 7 sq. in. sectional area for the field-welding of connection 
plates across the ends of street-railway rails. There is noth- 
ing to indicate that the ultimate limit of capacity has been 
approximated in this machine, the probability being rather 
that such a limit will be controlled only by the amount of 
electricity economically available in any instance. 

The remarkable progress in the practical application of 
these new methods has so far outstripped their literature and 




















Manufacturers of Automobile Bodies Are Bending Every Energy to 
Lower Costs. This Machine, Built by the Nat’l Electric 
Welder Co., Spot Welds Auto Bodies. 


published data that the subject is marked by a dearth of 
definite information, resulting in a general lack of knowledge 
concerning the methods themselves and of appreciation of 
their possibilities. Lacking such detailed information, and in 
the absence of specific experiments and tests, it is of course 
impossible accurately to predict the future of these methods, 
especially in their possible application to new fields of in- 
dustry. Nevertheless, when we consider in a broad sense 
their present status of efficiency and rapid growth, together 
with the pronounced modern tendency toward the electrifica- 
tion of shop processes and the universal adoption of labor- 
saving devices, it is logical to assume that, unless unforeseen 
obstacles are encountered, the electric-welding process 
promises within the next few years to supplant 90 per cent 
of the riveting in all our fabricated iron and steel products. 
In the shop fabrication of structural steel such an innovation 
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would be nothing short of revolutionary in its character and 
attended by enormous advantages, some of the more im- 
portant of which it is now proposed to point out and discuss 
in a general way. 
A Typical Connection 

In the first place, let us assume that the tendency will be 
so to design welded connections that the welds themselves 
will be in shear whenever possible, much as is the current 
practice in riveted joints. Consider a typical connection, a 
girder web splice, for instance, consisting of the usual pair 
of splice-plates with double rows of rivets, the splice being 
subject to the usual tension, compression and shearing stress, 
and then conceive of the rivets being replaced by a sufficient 
number of spot welds between the splice plates and the web. 
The great advantage of the welded splice, both in efficiency 
and economy, is immediately apparent, inasmuch as it in- 
volves no reduction of sectionai area in the web or splice 
plates for rivet holes. It has been repeatedly demonstrated 

















Fig. 2. After Spot Welding Auto Bodies the Seams Are Rolled Down 
in this Machine. 


that the riveted splice cannot exceed about 80 per cent effi- 
ciency; the welded connection, on the contrary, may be made 
100 per cent efficient, or more, depending on the total area 
of the spot welds, which may be grouped as closely as de- 
sired, or even joined together to produce a single large welded 
area. While these advantages pertain particularly to tension 
joints, they are nevertheless applicable in a degree to all 
points where rivets are now used. 

It will thus be seen that the substitution of welding for 
riveting would result in an ultimate saving of metal in each 
fabricated member, roughly measured by the difference be- 
tween the present so-called “gross” and “net” sections, to- 
gether with a considerable saving in the weight of details, 
while the opportunity for a better distribution of metal in 
the design of sections would doubtless result in additional 
economy. Eventually certain modifications in the rolled 
shapes themselves could be expected to result in very im- 
portant saving of metal, inasmuch as the elimination of rivets 
would permit a more efficient distribution of metal in a great 
many shapes, in whose design the effective section has here- 
tofore been subjected to the necessity for providing proper 
riveting facilities. 


Comparing Costs 
Anything approaching an accurate comparison 

costs between welding and riveting is of course impra 
for want of the proper welding data. Yet it is evident 
in the first place, welding would do away with the n 
for punching and reaming rivet holes, with the attend 
handling of material in the shop, and would doubtless 
eliminate fully 75 per cent of the template-making and | 
out work. The cost of manufacturing, heating and d 
rivets would be replaced by that of operating the w: 
machine and also a sandblast for cleaning the surfaces t 
welded. In view of these facts it must be conceded 
if the introduction of the welding process should prove 
ible, it would result in an immense saving of shop labor, 
that the elimination of the punching, reaming and layi: 
operations would leave a wide margin to cover any pos 
increased cost of the welding operation itself over 














Fig. 3. This Machine was Built te Weld Concrete Forms, a Form Be 
ing Shown in the Machine. Forms are Welded Top 
and bottom. Built by Nat’l Elec. Welder Co. 


driving rivets. In the light of results now obtaining in 
welding of smaller work, there is reason for the expectati 
that the total shop cost of fabrication by welding could | 
brought considerably below that of the present methods. 


Comparing, from a mechanical standpoint, the welded a: 
riveted types of connection, it is at once obvious that the ad 
vantage lies with the weld, in which the stress coming upon 
the joint is immediately and simultaneously assumed by eac! 
spot weld, the amounts carried by the individual spots depend 
ing of course on their relative areas and positions in the group 
whereas in the riveted connection the application of stress acts 
first to overcome friction between the plates consequent upon 
the initial tension in the rivets, after which the rivets take 
stress one by one, depending, among other things, on thei: 
varying fits in the holes. Under such action, and when subject 
to any considerable vibration or stress reversal, a_ riveted 
joint will loosen more or less in time, resulting in a gradual 
loss of efficiency and an increasing tendency toward crystalliza- 
tion and deterioration from rust and wear. 


It will be contended that the nature of a welded connectior 
involves lack of uniformity in the quality and strength of the 
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welds which must be met by an increased factor of safety. 
However, the validity of such an objection is subject to ques- 
tion. Inasmuch as the welding process would seem to involve 
no more uncertainty of uniformity than that of making and 
rolling the steel itself, if welding were subjected to the same 
systematic inspection and testing as now obtains in the steel 
mills, the results would be dependable in a similar degree. 
There is no apparent reason why the electric-welding process 
may not be conducted with absolutely uniform results, for once 
the necessary pressure, amount of current dnd time of applica- 
tion have been determined for any given thickness of plates 
these may readily be maintained constant throughout repeated 
operations. 
Field Connections—Tests Necessary. 


While there is nothing in the process to prevent the con- 
tinued use of the riveted field connections, the samé prospect 
of successful welding obtains in the field as in shop work, 
the contractor’s air-compressor plant and riveters being sup- 
planted by a generator plant (where electfic power is not at 
hand) and a portable electric welder, which’ for ordinary work 

















Fig. 4. Railroad Work is Beginning to Claim the Attention of Manu- 
facturers of Spot Welders. This Machine was Built by the 
Nat'l Elec. Welder Co., to Spot Weld Locomotive Tubes. 


should be no more cumbersome than the “bull machine’ now 
employed for field-riveting on larger jobs. It may prove ad- 
vantageous in certain field connections to employ some modi- 
fication of the oxy-acetylene process. 

Comparative tests of welded and riveted connections on 
identical members are needed to verify the foregoing contentions 
regarding their relative efficiencies. Investigations should be 
conducted to determine whether the heating due to the weld- 
ing process will have any injurious effect upon the steel, with a 
view particularly toward ascertaining the maximum thickness 
of metal practicable to be welded under existing conditions and 
the best method of increasing this thickness. A series of tests 
using very thin filler plates of pure iron or other substance be- 
tween the plates to be welded might be productive of interesting 
and valuable results. Experimental work to furnish approxi- 
mate data on the costs of welding structural steel is of course 
imperative. It is suggested that much of the experimental work 
could be satisfactorily accomplished by universities and technical 
institutes and by some of the larger structural shops. 
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ADAPTABILITY OF SPOT AND BUTT WELDI 


The utility of spot and butt welding machines is 
not fully realized by the welding trade at large. T! 
and highly interesting uses to which these machi: 
being put is enlightning, and no doubt the next fev 
will witness even further developments. 

As most everyone knows, the automobile trade has 
a very prominent part in the development of the appli 
of some process of welding to the manufacture of 
biles and accessories. One department, however, 
manufacture of automobiles which has come in for 
deal of study and experimental work, is the making 
mobile bodies. One of the big manufacturers of bodi 
recently installed an electric spot welding machin¢ 
which hasproven very efficient and satisfactory in ope: 
Sheets are placed in this machine, edge on, a narrow 
of the same metal being placed under the seam. The 
and the underlying strip, are held in place by preli: 
spot welds. A wire is then “spotted” at the begin: 
the seam,.as shown, and guided by the operator, a suc: 
of spot welds are made, the wire being mashed dow: 
the seam, the whole becoming a homogeneous weld 
seams are curved it is necessary for the operator to gu 
wire. When the seam is welded it is run through 














Fig. 5. The Largest Spot Welder Ever Built. Used for Welding Ma 
chine Gun Carriages. Note Carriage at Bottom of Illustration 


(Fig. 2) which flattens down the seam. It is stated 
process is very fast and very satisfactory. 

Another new use to which spot welding machines are b 
put is in the manufacture of concrete forms. The acc: 
panying illustration (Fig. 3) shows a new machine for t 
purpose. Two welds are made simultaneously with this n 
chine. As shown, the form is fed into the machine on 
side. Welds are made at the flanged base and another 
the top of the form. 

The welding of locomotive tubes has long been a sub): 
for experimental work. The accompanying illustration | 
4) shows a machine built to spot weld locomotive tubes 
has been in’ successful operation for some time. 

Perhaps the most interesting machine of all is the 
spot welder shown in Fig. 5. This, we’ believe, is the larg: 
spot welder ever built, having an 8 foot throat. In th 
troublesome times anything which has to do with the ma 
facture of guns is interesting. This machine is operated 
one of the Government plants in connection with the maki: 
of our machine guns. One of the gun jackets is shown 
the bottom of the illustration: This jacket is slipped 0\ 
the throat of the spot welder and a succession of spot we! 
made on the inside and outside of the jacket, for its 
lengths. 
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BURDETT OXYGEN COMPANY 


ANDASSOCIATED COMPANIES 


ELECTROLYTIC OXYGEN and 
HYDROGEN~ 99/2 % Pure 


Service /rom the following 
BURDETT PLANTS 


Detroit, 
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COMPRESSED GAS MANUFACTURERS DINE 

The fourth annual dinner of the Compressed Gas Manufac- 
turers’ Association was held at the Manhattan Club, New 
York, on January 15th. This association includes many weld- 
ing and cutting interests. 

Dr. Hugo Lieber presided and Mr. A. R. Brunker was toast- 
master. 

At each table may be noted a cylinder of nitrous oxide, 
more familiarly known as laughing gas. The spirit of the 
dinner was such that it was not necessary to open any of 
these cylinders. 





WELDING HOSE 
An illustrated circular describing welding hose has been 
issued by the Davis-Bournonville Co. Hose of every de- 
scription is shown, from plain high and low pressure to 
armored and protected hose of various kinds. Welders 
should remember that “any old hose” won’t do for their 
work. Hose used in connection with welding and cutting 


should be manufactured for that purpose, as is the hose 
sold by the D.-B. Co. 





NEW GOGGLE CATALOG 
A new catalog devoted exciusively to the subject of weld- 
ers’ goggles and protection glasses has been issued by Wil- 
liam C. Adams, 332 Boylston St., Boston, Mass. The cata- 


46 THE WELDING ENGINEER 


nickel and silver process is followed, no heating 

quired. The composition used has unusual heat r 
qualities, forces its way into the pores of the iron, 
mating with it, and becomes a part of the cylinder 





NATIONAL WELDING COMPANY BUILDS N 4 
BUILDING | 


The above company, located at 80-82 Dickerson str: 
ner of Morris avenue, Newark, has broken ground 
addition to their present building, to be of brick c 
tion and used for their welding work, machine sh 
pleasure cars, their present building being principa g 
trucks and commercial vehicles. a 

It is remarkable how this business has grown duri: a 
past four years under the guiding hand of J, Wiillia: 
lips, the General Manager, who is always on the 


one of Newark’s hustlers. = 





THE AIR REDUCTION COMPANY 
The Air Reduction Company, 120 Broadway, New 
established about a year ago, has taken over the Su 


Oxygen Company of Pittsburgh, including its pla: 4 
New York, Illinois, Ohio and Missouri; also the Ni * 


Oxygen Company of Buffalo and the Searchlight Compa 
Chicago, manufacturers of acetylene, with branches th: 








Fourth Annual Dinner, Compressed Gas Manufacturers. 


log is very complete and describes all types of safety gog- 
gles, both for welding and for industrial purposes. 





BERMO CONSOLIDATES 


The Bermo Welding Apparatus Co., of Omaha, has been 
consolidated with the Bertschy Garage, under the name of 
the Bertschy Manufacturing & Engineering Co., the capital 
being $125,000. The new company will have greatly enlarged 
manufacturing facilities and resources, which, with the high 
standing of the Bermo Company, should materially increase 
the activities of the company. 





REPAIRING SCORED CYLINDERS 
This is the subject of a circular issued by New Chemical 








A 





Process Co., 6 West Ross St., Wilkesbarre, Pa. The ne\ 
the country. It has also installed plants for the manufactur 
of oxygen and nitrogen at Philadelphia and Detroit, and has 
other plants under construction at Cleveland and elsewher: 
Its plant at Jersey City, under construction, will be the hum 


factory. The company will establish there a department fo _ 


the manufacture of all its equipment, a school for weldi 
and cutting, an experimental plant and a research depart 
ment. ba 


Officers of the company are Walter W. Birge, president _ 


Stirling H. Thomas, vice-president and treasurer, and Mau 
rice W. Randall, secretary. The directors are Frederick B 
Adams, Frederick W. Allen, Walter W. Birge, Paul D: ‘ 


lorme, Edmund Deschars, W. T. P. Hollingsworth, L. a 


Loree, Ambrose Monell, Robert C. Pruyn, Samuel F. Pr) 
and Percy A. Rockefeller. 
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“Fyber-Weld” Industrial Goggle 


FYBER-WELD GOGGLE 


Easy-Flexi- 
ble Center 


The Welder’s Delight—Made of fibre—an abso- 
lute Non-conductor of Heat. Light and durable. 
No. 510. Fitted with Our Famous Essentialite Lenses 
the exact glass for protecting the delicate organism of 
sight against Ultra-Violet and Infra Red rays. 

Price $3.00 per pair. 


No. 510. Fitted’ with Smoke Green Lenses. 
Price $2.00 per pair. 


Fyber Spectacle 


No. 511. Fitted with 
Smoke Green 
Lenses. $1.00 per 
pair. 

No. 511. Fitted with 
“Essen tialite” 
Lenses. $1.50 per 
pair. 


Manufactured exclusively by 


THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 
2300 Warren Ave. 





Chicago, Illinois 

















No. 2 Harris Welding Outfit 





The largest and most advanced line of high temperature 
gas apparatus. Complete installations for the most ex- 
tensive manufacturing, metallurgical, chemical and labora- 
tory operations. 

Welding Apparatus 

Welding Torches 
Oxy-acetylene 
Air-acetylene 


Carbon Burning Outfits 
Cutting Torches 
Chemical Furnaces 


Manifolds 
= Mi te Atmospheric Burners 
Oxy-carbo-hydrogen Acetylene and Oxygen 
Ony-artifcial ber inentan Aoee 
y- gas re- in. ratus 
Air-hydrogen Welding Fluxes 
Air-carbo-hydrogen Fittings 


Send for New Catalogue 


THE HARRIS CALORIFIC CO. 


Established 1905 Cleveland, Ohio, U. S. A. incorporated 1906 








Safety First 


B-B-B Diaphragm Safety Device 


How often haye you heard of a serious accident be- 
cause of the poor design or weakness of a regulator? 
Because of the nature of oxy-acetylene welding and 
cutting, it is of the utmost importance that the ap- 


paratus used be properly designed and made to insure 
the operator. 





|) <——- Low pressure 
| gauge, indicating 


the pressure at 
the outlet of regu- 
lator. 







SAFETY DEVICE te 
prevent bursting of the 
diaphragm or regulator, 
and injury to the op- 


sure than the regulator. 
If for any reason an ex- 
cess gas pressure reaches 
the regulator body, the 
seat in the safety de- 
vice opens and expels 
& through ports 


Gas outlet. >> 


Accidents Are Impossible 


The B-B-B Diaphragm safety device takes care of 
any excess gas pressure—the safety device works like 
the blow-off on a steam boiler. The pressure never 
reaches the danger point. B-B-B regulators are strong, 
durable and reliable. 


Welding and Cutting Torches 


B-B-B welding and cutting torches are made with 
the same care and thought as are B-B-B regulators. 
They are built to give maximum results with perfect 
safety. 


Send for Complete Catalog 


The Bishop-Babcock-Becker Co. 


General Offices and Factories: 


CLEVELAND i. = ¢: See 


Branches in the Larger Cities 























PREHEATING TORCHES 
A special bulletin, No. 66 W, has been issued by the 
Hauck Mfg. Co., 142 Livingston St., Brooklyn, N. Y., relat- 
ing to oil burning torches for preheating. A copy will be 
sent on request. 





A plant for the manufacture of Carbide will be erected 
by the Bremanger Power Co., at Svelvasdrag Falls, Chris- 
tiania, Norway. 





NEW BURDETT PLANT 
The Burdett Oxygen Company will begin operation of its 
Oklahoma plant, located at the Stock Yards Station, Okla- 
homa City, on February 15th, and will be in a position to 
furnish Oxygen to users in that territory. This is the twelfth 
plant installed by the Burdett Company in the various in- 
dustrial centers of the country. 





STEEL PRODUCTS CO. ENLARGES ALL THREE 
PLANTS 

Following their recent acquisition of The Metals Welding 
Co., of Cleveland, and The Michigan Electric Welding Co., 
of Detroit, The Steel Products Co. have entered upon ex- 
tensive additions to all three plants. The new buildings and 
equipment will provide for increase of business, naturally 
resulting from the consolidation and from the fact that the 
one firm now supplies so large a range of requirements. 

At the main plant on Clarkwood Road, Cleveland, the 
heat treating departments have been greatly enlarged. The 
system of central control of all furnaces has been perfected 
to a high degree, making this department the most complete 
of its kind in the industry. 

Two large forge shops or “hot” shop units are just being 
completed at the same plant. 

The Michigan Electric Welding Plant is building to in- 
crease its capacity for machine operations on rod assembly 
and drag link work. They are also adding largely to their 
warehouse and stock room space. 

An addition of one story has been made to The Metals 
Welding Plant on Perkins avenne, Cleveland, giving more 
room for the gas welding department, and for the bolt 
department, which is producing bolts in large quantities, 
especially for chassis assembling. 

The large production planned by leading car makers is 
being anticipated and capacity is being arranged that will 
take care of the maximum demand. 





NEW WESTINGHOUSE PLANT 

Announcement has just been made by the Westinghouse 
Electric & Mfg. Company that the plot of ground recently 
purchased at Essington, near Philadelphia, will form a new 
industrial center for the Westinghouse Electric interests. 
The site embraces about 500 acres, with a frontage of ap- 
proximately one mile on the Delaware River. Additional 
transportation facilities will be afforded by tracks from the 
Pennsylvania and Philadelphia & Reading Railroads. 

This new center will be devoted to the production of large 
apparatus, the first group of buildings being for power ma- 
chinery, principally steam turbines, condensers, and reduc- 
tion gears. The initial development will cost in the neigh- 
borhood of $5,000,000 or $6,000,000, occupying about one-fifth 
of the area of the entire plot. The group will consist of 
the following buildings: Two large machine shops, an 
erecting shop for heavy machinery, forge shop, pattern and 
pattern-storage shop, and power house. Work will begin 
on these as soon as satisfactory building contracts can be let. 

The number of employes to be engaged at the new plant 
has not as yet been definitely determined but will number 
several thousand people, and undoubtedly will in the future 
equal the number employed at East Pittsburgh, represent- 
ing over 20,000 people. 
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WELDING A BIG PRESS 


A big job of welding was recently handled in recor 
by Smith Hamburg Scott Welding Co., Detroit, Mic! 

This press arrived in shops Jan. 17th, at 4 o'clock |; 
afternoon, was set up in 1 hour and 15 minutes. T! 
being broken clean off just below the bearing. Castin 
charcoaled and fired the morning of Jan. 18th, 4 A. } 
the use of city gas and air. The casting was read 
welding at 9 o’clock. 

Two men started cutting the V’s out, one on eacl 
of the bearing, by putting a tin partition between th: 
broken members. The V’ing out was completed at 
and the welding started. Here the relief man gave 
man 20 minutes’ rest; this was repeated three times d 
the whole job. The welding being finished with two 
reinforcements in 7 hours and 40 minutes. One hour 
spent in cleaning and smoothing the two welds and p 
on the annealing fire. 

By welding both sides at one time the casting was 
in perfect shape and was practically as hot at finis 
welding as when started. This plan when it can be | 
is very successful. 

The casting cooled down about 10:30 on the morni: 
Jan. 19th and was returned. to the owner two hours | 
Weight of casting, 3% tons; height of casting, 11 ft. 2 
2 welds 11 in. wide and 9 in. deep; 1% hours cutting, 2 : 
7 hours and 40 minutes welding, 2 men. 

Welders—Foreman Geo. Bivens, J. Blanzy and C. Brad 

One-half inch cast iron supplied by the Superior ( 
Acetylene Mfg. Co., Hamilton, Ohio. 

Cast Iron Flux supplied by the Metals Welding | 
Cleveland, Ohio. 

Acetylene supplied by the Prest-O-Lite Co., Detroit, Mich 

Oxygen supplied by the Linde Air Products Co., Detr 
Mich. 

Oxweld torches used, No. 15 tip. 


Classified Ads 


Help Wanted—25c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. vs 

Other Ads—50c per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for, keyed address. 











WANTED—Oxy-Acetylene Welder; must understand 
Auto work. Steady position. State salary expected. GOOD- 
IN MOTOR CO., Wichita, Kan. 





WANTED—First-class welder with several years’ expe- 
rience. Address Sharpsburg Mach. Shp. and Garage, Sharps 
burg, Iowa. 





HOW TO REPAIR SCORED CYLINDERS by the new 
nickel and silver process; no heating required; same pistons 
and rings used, experience not necessary; complete outfit 
$10.00. A big money-making proposition. New Chemica! 
Process Co., 6 West Ross St., Wilkes-Barre, Pa. 





FOR SALE—Immediate Delivery. Thomson Size 20-\ 
electric welding machine with 30-K. W. Thomson Generator 
and necessary instruments comprising complete butt welding 
outfit. Apparatus practically new. Address E. C., Welding 
Engineer. 





WELDERS WANTED—About 10 experienced oxy- 
acetylene welders; permanent position. Apply Meurer Stee! 
Barrel Co., Borden Avenue and Heyward Street, Long Islan‘ 
City, N. Y. 
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ma WELDING & 
| CUTTING 
EQUIPMENTS 


PASSED BY INSURANCE AUTHORITIES, USED IN 
NAVY YARDS AND OTHER IMPORTANT CONCERNS 


Our Equipments are designed by the well known 
CONSULTING ENGINEER, DR. A. KREBS, 


They will appeal to the people who know what they ought 


to have and what they have been unable to find as yet. 
We have it. 


GENERAL WELDING AND EQUIPMENT CO. 















Welding Plants 
aol All Purposes 


$25.00 to $250.00 
Liberal Terms If Desired 


Address Department C. 


Bermo Welding Co. 


Omaha, Nebraska, U. S. 










new business. 
Big demand for 


epartments 
aking practically all our 
Shops everywhere write us for men at big . 
School open all year. Enter classes any time, any day. Three 
classes daily, morning, afternoon, evening. Get one of the good 
jobs or go in business for yourself. 


EARN $25.00 to $75.00 A WEEK 


Brazing and Welding is the modern way to repair. You actual 
experience handling all kinds of metals. Special Sateagibens’ th Oxy- 
Acetylene cutting, as used in wrecking steel structures and heavy machinery. 


































Pea i ie 


Sectional View of Brazing and Welding Department 
Every student handles the torch—get actual experience and practical training. 

Go Into the Business 
Big demand for Brazing, Welding and Cutting Shops all over country, as well as 
— ————————_ demand for trained men. Open a shop 










MONEY BACK for yourself. You repair all Xinds of 


GUARANTEE metals for all trades and factories as well 


E 
as Auto Industry. Farmers, factories MENT 
every kind and garages are big buyers PARTMENT 
Brasion Wald of brazing and welding. Write now for We maintain 

razing, A catalog and prices of course, or better an employment 
ing and Cut- still, jump on a train and come to De- department and 


ting and qual- troi | can su 1 
alg Bm roit, as others have done. We have no rad A, 4 bb 





@ position pay oe Write or come direct to this ti 

ing = to $75 need them, or 
. 3 ar HIGAN STATE AUTO SCHOOL we can place 
turn your ae One STATE Seve & trained men in 
money. 1302 Auto Bidg., {1-19 Selden Ave., good positions. 


i 
DETROIT, MICHIGAN 














DON’T SCRAP ALUMINUM PARTS 
Trial Bar 


usE SO-LUMINUM “sc. 


New—Great—Welding Compound for Aluminum— 
Does away with weak Aluminum Solders—Perfect 
substitute for Acetylene Welding—One-half time and 
Cost. Use gasoline torch—No flux—Guaranteed 
strongest and best soldering and welding compound 
in the world. 


Full instructions furnished with each order. 


SO-LUMINUM MFG. & ENGINEERING CO., Inc. 


1790 Broadway Dept. E. New York 








M. KEITH DUNHAM 
Consulting Engineer 





50 Church Street, New York City 


Specializing in 
Oxy-Acetylene Apparatus and Use 
Improvement of Equipment Accident Prevention 


Redesigning of Manufactured 
Articles to Meet Welding or Cutting Requirements 


Lowering of 
Operating Costs in Welding or Cutting 








ALUMINUM SOLDER 


Welding and Cutting Equipment, Generators, 
Fluxes, Welding Rods and Wires, Brass Foundry 
Products. May we put your name on our mailing list? 


The Ideal Bronze Company 
CLEVELAND, OHIO 














Oxy 
Acetylene a 


Welding 
Pl Apparatus 





Cutting and Decarboni Apparatus 
Parts and Supp ag 
Minneapolis, Minn. 


UNITED STATES WELDING CO., 








Carbon Removing 


Superior Carbon te 


Everything that the name implies. 

Welding — Sheet Metal—Lead Burning, Battery 
Torches; Cutting Torches; Regulators and Gauges; 
Cast Iron, Aluminum, TOBIN, Manganese, Vanadium, 
Norway, Carbon Blocks, Hose, Aluminum Solder, 
FLUXES; Acetylene Generators. 


Write for catalog and monthly price list. 
orders tell the tale, we get them every day. 


Superior Oxy - Acetylene Machine Co. 


1102 East High Street, Hamilton, Ohio 





| Welding, Cutting and 
} 


Repeat 
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WANTED—Two oxy-acetylene welders who can produce 
results. General repair work. Steady employment. Mani- 
toba Welding Co., Winnipeg, Manitoba. 





Welders Wanted—lInstructors and demonstrators for oxy- 
acetylene welding and cutting apparatus; requirements— 
general railroad experience, including boiler repairs. Ad- 
dress Railroad, care The Welding Engineer. 





Wanted—Position in East by experienced welder. Address 
Nelson Baldwin, 335 Market St., Gloucester City, N. J. 





Wanted—One expert and three A-1 welders on all metals in 
job shop. Both extra large and extra small work. Write Clair 
W. Kelly, 305 S. Washington Ave., Lansing, Mich. 





For Sale—Established Oxy-acetylene Welding Business with 
all equipment, employing two expert welders, Oxweld Apparatus, 
exceptional opportunity. Reason for selling, leaving United 
States, must sell before March 1, 1917. Address J-1—Welding 
Engineer. 





Wanted—Salesman to solicit subscriptions to The Welding 
Engineer, or furnish names of possible readers. Compensation 
good. Correspondence confidential. Write Mackenzie. 





WANTED: 


Foreman, Mechanics and Brass Finishe: 
with thorough experience in the making 
OXYACETYLENE TORCHES, REGU! 
TORS, etc. 

Highest wages, permanent positions and ra 
advancement for the right men with grovy 
manuacturers. Location in the east. Applica: 
state age, experience, references and earnii 


ability. Box No. 77,“WELDING ENGINEE] 











WELDING PHOTOGRAPHS 
We make a SPECIALTY of 
photographing welding jobs 

Chicago Architectural Photographing Co. 

140 So. Dearborn Street Chicago, Illinois 











Pure Oxygen and Hydrogen 


Made by the Electrolytic Process 


From either of our complete plants we make immediate 
shipments. A full stock of welding equipment is carried. 
It will pay you to write for prices. Our Service De- 


partment is at your service. 


The Logansport Oxygen Company 


Logansport, Indiana 


Ohio Electrolytic Oxygen Company 
Cincinnati, Ohio 


Messer 
Welding and Cutting 
Apparatus 
Acetylene Generators--Pressure Regulators 
MESSER & CO. 


117-119-121 N. Seventh St, PHILADELPHIA, PA. } 
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WANTED 


PA 


" 


TE 


The services of a man 
with experience in the sale 
of oxy-acetylene welding 
and cutting apparatus or the 
sale of compressed gases, to 
travel the state of Alabama, 
Georgia and Tennessee. 


Applications will be con- 
sidered confidential. 








WA 


Manufacturer 
% Welding Engineer 
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The Right Kind of Welding Rods 


It is not sufficient to order just plain welding rods. 
A special training and knowledge is necessary in 
the manufacture or rods of quality. The ordinary 
local foundry, could not furnish you rods of B-E 
quality. Price is the last thing to consider in pur- 
chasing welding rods. Every welder dreads a fail- 
ure. Be fair to yourself—ask your nearest jobber if 
he can supply B-E welding rods, wires and fluxes. 
If he can’t write us direct. 


BIERMAN-EVERETT FOUNDRY CO. 


41-61 Glorieux St., IRVINGTON, N. J. 
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Westinghouse Arc Welding Ontfits 
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1914 1915 


Westinghouse Arc Welding 
Outfits had proven indispen- 


sible as 


TIME AND 
MONEY SAVERS 


—long before the present 
period of abnormal prices. 
Now their value has multi- 
plied. 

Repairs can be made quickly 


and at a very small fraction of 
the cost of renewals. 


Let us give you actual 
figures on the savings made 
with the Westinghouse set. 


Westinghouse Electric & 
Manufacturing Co. 
East Pittsburgh, Pa. 





1916 


| Westinghou set 


Welding the 
Westinghouse way 
is the safest, the 
quickest, and by 
far the most 
economical. 
















New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 








Large bevel gear 





Four Thermit welds on locomotive frame on the Missouri Pacific 


it removing the frame 








New crank pin welded in by the Thermit 
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We Are 
Prepared 


To Undertake at a 


Moment’s Notice 
the Handling of Any 


Serious Breakdown 


TP 


POUUOERCERELECAEEEETE ITE 


Breakage and wear in steel mills 
and other manufacturing plants has 
been greater at this time than ever 
before. 

We have been called upon by so 

many large iron and steel companies 
recently to make quick repairs to 
broken rolls and pinions, connect- 
ing rods, shears, crank shafts, loco- 
motive frames, and many other sec- 
tions, the breakage of which often 
means a serious delay in the opera- 
tion of the plant, if not a complete 
shut-down. 
. Wire or telephone our nearest 
office and we will proceed at once 
for arranging the shipment of ma- 
terials and send an expert to super- 
vise the repair. 

We have an eighty-page pam- 
phlet devoted exclusively to this 
class of work, which is known as 
pamphlet No. 1779, and tells how 
the work is executed and how you 
can do the work yourselves. 


Goldschmidt Thermit Co. 


William C. Cuntz, General Manager 


' Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, Sam Francisco 7300 South Chicago Avenue, Chicago 
103 Richmond Street, W., Toronte, Ont. 
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